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MATHEMATICS FOR 10 CLASS (UNIT # 1) 


Pitot Super One Mathematics yo" ee ae ee 8 


i. Write the following quadratic equations itt . ne 
standard form and point out pure quadratic equations. 
te (x + 7x - 3) 5-7 
Solution: (x4 7Xx-3)=-7? 
xi 4x --214-7 
. vrtdx 21+7=0 
i+dx—-14=0 (standard form) 


x 
(ii) 3 77! 


Solution: 


multiplying both sides by 21 
(LCM. of 3. 7) 


af? a bail }=210 
3 Fj 
7(x° +4)-3x=21 
7x" + 38 -— 3x = 21 


1 28--3x-21=0 . 
ax 32. 3x+7=0 (standard form) 
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- x ,xtl 
(iii) Pre + = = 6 

; x xtj 
Solution: are oo 6 


multiplying beth sides by (x § 1) ix) 
. Hho Jeune ES “= we 
X+1 
ttn rt) = 6G" + 


x tx +2re] 6x wi 
C4 42x 41- 6x" - 6x =0 


47 -4x4+1=0 
=> 4x7 + 4x -1-0 (standard form) 
; xui4 x2 _ 
Solution: eT =a +4=9 


multiplying both sides by (x - 2) (x) 
(x- anol 225 5)- (x— -20( 5 


(x~2Kx) 
atx b 4) - (x - 2)(r - 2)4+4(2" - 2x) =0 
., a 44x —ty' -4044) 440 -8x =0 
N tox ady-x’ 440-4442" -8x=0 
~\ 4x 4 0 (dividing by 4) 
{pure quadratic equation) 


are -24x)=9 


xcs 


N — xt+4- 7 
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wre ay{ 223 |G P a (2 )-s0 4\1) 
x+4 x 


x(x4+3)—(v 4 4)(y -S) =x +45 
xi 43x-(Q0' -x-20)=47 +4x 
x ¢3u—x 4420 Hx? + 4x 
e+dy— 4420-2"? —4x=0 
4x+20-x° —4x=0 


~x*° +20=0 
iy x =20=0 (pure quadratic ecuation) 
; xk+1 x2 25 
W427 x43 °R 
; £0 oe 2 25 
Solution: 742x733 12 


—-se ee eaeeenenes «= 
—— ee ee ee 


multiplying both sides by 12(a + 2} (x + 3} 
x41 x+2% 
3 3 49°(54+2 3)) —— 
12(x + yer 2 (2+ 2)ix+ (2221 


12K + INKED | 


12¢x 43,0 4 D120 4 2x + 2) = (r+ 20 +-3)25 
12(y* +4 +3) 4 L2(07 + 4.04 4) = 25(07 + 5x +6) 

Vier + 48x4364 1207 + 48a 4 48 = 25x* 4125x4150 
Lox? + 4Ba + 3641227 + 48x 4 48-25x7 -125x 
-150=0 


2x7 +124 7-250 7 +48 +48x —125¢ +36+48-150=0 


~x" - 29x-66=0 
= x +297 +66 =0 (standard form) 
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Z Solve by factorization: 

li): . x -x— 20=0 

Solution: x x--20=0 
x’ -5x4+4x—20=0 
x{x —3}4 4(x-5) =0 
(x~ 5x44) =0 
= x-S=0 or x+4=0 
Means x=5 or x=-4 
Solution set = {5,- 4} 

Gi) 3y'=y(y- 5) 

Solution: 3” = w(y— 5) 


3y' = y' —Sy 
3 —y' +5y=0 
2y7+5v=0 
(2p + 5}=0 
=> v=Q or 2++5=0 
Thus ¥ 70 and 2y = —5 
_ § 
y=-5 


Solution set is {o 5} 


(iii) = 4 32x = 17x 

Solution: 4 -32x= 17x" 
4-32x-17x* =0 
17x’ +32x-4=0 
17x’ +34x—2x-4=0 
17x{x+2)-—2(x+2)=0 
(x+2X17x-2) =0 
This, r4+2=0 or 17x-2=0° 
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=> x=-2, Vix=2 
2 
x=— 
17 


Solution set = {-2. a 
1? 
(iv) x? IL = 152 
Solution: x §ixs 152 
x —lix-152=0 
x -19x +8x-152=0 
x(x-—19)+8(x -19)=0 
(x-L9Hx+8}=9 
Thus, x-19=0 or x+8=0 
x 19,x--8 
Solution Sct = £19, ~8}- 
x+h ix 3 


v) x +y41 22 
— x | Bg x 25 
Solution: - Sh 1S 


multiplying both sides by 12x(x + 1) 
12x(x + nf Sts 12x(x +n{ 5) =? e12x(x4) 
x x+1 1? 


$20 + 1x +1) 41 2x(0} = 25x(x 4 1) 
t2(x? + 2x4 I4h2x? = 25(x? +x) 

(2x? + 24x4+12412x" = 25x? + 25x 
12x? + 24x412+12x? —25x7 —-25x =0 
12x° + 12x? — 25x? + 24x —25x412=0 
-x' -x+12=0 

or x? +x-12=0 
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x +4y- 3y-12=0 
Xx + 4)-304+4)=0 


(x +4)(x-3)=0 
Thus, x+4=0 or x-3=0 
=> r=—-4,x=3 
Solution Set {-4. 3} 
Toe Shek ee 
(vi) x-9 x-3 x-4 
: 2 1 i 
Solution: 


x-9 x-3 x-4 
2 _&v-4)-@~3) 
x-9  (x-3)}(x- 4) 


2 x-4-x+9 
x-9  (x-3)(r~4) 
DE is Slee 
x-9 (x-30-4) 


multiplying both sides by (x — 9) (x- 3) (x - 4) 
z —ltx = 9)(x - 3}x - 4) 
{x -—9)(x -3xs~4){ 25) = rane Bett! 
2x — 3x —4)} =-1{x ~9) 
(0? —7x4+12)=-x49 
2x —14x+24=-x4+9 
a® 2x’ -14"4+244+x-9=0 
ay. 2x’ -t4x+x+24-9=0 
a 


2x -1l3x4+15=0 
2x -l0x—3x+15=0 
2xtx -$)—3(x-5) =0 
{x—-$)(2x-3)=90 
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Thus, x-5S=0 or 2x-3=0 
x=5, 2x=3 
3 
x=- 
2 
( 3 
Solution set = 1 5. | 


3. Solve the following equations by completing square: 
(i) Ix + 2x--1=0 
Solution: = 7x" 4. 2x- 1> 0 

Dividing by 7, both sides 


2 
on both sides 


~ ‘Taking square root of both sides 


l % 
+-—=+,/— 
ag 5 
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“427 
aes {> — *| 


ii) ax t+4x-a=0,040 
Solution: ax’ 4x 4:0 
av +4x =a 
Dividing by both sides 


» 4 
x +--x 21 
a 


M 2 
Adding F Sy) -(2) on both sides 
2\ea a 
4 


? 
a +2) Sad 
aN e " * : 7 
a% [+2] ae ua 
al ajo 
») Taking square root of both sides 
oa 2 
“ x ee. _yNal+4 
a a 
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il all 
BY i e aw+4 
-2tve +4 


tt 


‘ys - 


t= 


at 


fca4 oe 
—2ivau +4 
Solution set =4-——— 


(iii) ix* — 34v4+3=0 


Solution: ble - 34x 13-0 
lly ~34x=-3 
Dividing by 11, both sides 
Ree ee! 
mn 1 


; 1{ 34 ‘es a a1 both sides 
naan (Y(-#Yf f tl . 
3 34 Ww =-24(-4) 
x as(-7) iI 1] 


urY 3. 289 
g--—| =-—+t 
( il i 121 
N ( a 33 +289 
a y-— |) 2 
1 121 
« ' 
Sy 
\) eT tat | 
‘Taking square root of both sides 
17 _ , [256 
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PL 

Wot 

17 
s=~-E— 

i) 1 
Lither 

17 16 17 16 
x=—+— or r= 

ll tl oi, 
_ 17416 pa l7-16 

1) ay 

33 1 
xs:=— a = 

1! i 


k- 3 
Solution set {3 mi 


(iv) b+ mxtn=0,140 
Solution: bx? +mxtn=0 
‘max - A 
Dividing both sides by £ 


45a" 
i i 


2 
a 
® 
Gre 
paid 
(3s 
=, 
tT 


al-G) on both sides 
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reer een 


m\ _ —4nb +m’ 
~ 4P 


( 4m "am —4nl 
Xt) aP 


Taking square root of both sides 


2,7 
—_mtvVm —4nl 
2 


; |= tVm’ - 4nl 
Solution set =<4———__—_--—_ 


2i 


(vy) 3x7 4+ 7x =0 
Solution: 3x + 72x =O 
Nividing by 3, both sides 


7 
xe—x=0 
3 


we Adding | 3 (2 iI = (2 : on both sides 
) este(Z} =O+ , 

N 

21-6 


‘Vaking square root on both sides 
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gece 
6 6 
Lither 
Pia or Pe ianad 
6 6 6 6 
y yf zal eee 
s=:-+ ry _——— 
& 6 6 
x= " eo 
6 
-!4 
x= 
6 
7 
x=-— 
3 


? 
Sol. sei: 0,-— ~- 
i 


(vi) x’ -2v-195=8 
Solution: x. 2v. 195=0 
xr 2x- 1958 


Adding at =(-1)’ on both sides 


x? — 2x4 (-1) = 195+ (-1P 
(x-1) =195+1 

(x—1)’ =196 

Taking square root of both sides 


x-T=4J196 
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Pilot Super One Mathematics 10™ 20 
Rests Sabi ial eclectic 
x=l4e+l - x=~14+1 
x=15 ; x=-13 


Solution set = {15, ~13} 
15 7 
(vii) — x’ + 372% 
ee 
Solution: -x + > “5x 
multiplying by 2, both sides 
2? + 1$=7x 
=> Wide A5 
Dividing by 2, both sides - 
7 15 


tox =— 
eo 2 


1{7 71¥ 
: —|—1]| =| —] on both sides 
Adding (2) (2) 


ot) 258 
" 4) 2 6 


( 2 120449 
x+-—| = 


~~ 


4 16 


7, [iso 
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PEL geare ts 
4. 4 
Either 
13 :3 
x+—=— —=—— 
ca or x+ ri 
7 13 7 
x=—-— ==-—-~ 
i a gg 
13-7 -!3-7 
s= = 
4 eae 
ie . wae 
4 4 
eee 5 
2 en 


Solution set = ‘2. -s} 
{vill} x? + 17x +3. 0 
} 33 
Solution: x Tet ao 


v4 1x2 - 2 


fi 17¥ 

Adding 30) "\> on both sides 

2 2 
v s17s+( 2) --2,(2) 

2 4 2 
2 
(« +f] -_33 , 289 
2 4 4 
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2 
(: +2) _ 733+ 289 
2 4 
( ey 256 
rt+—| =— 
2 4 
Taking square root of both sides 
vat ng [256 
2 4 
17 16 
+—=t— 
2 2 
Either 
17 16 17.16 
+— = — x+—>-— 
ye 2 2 
_16_17 z~l$ 17 
2-3 , ae ae 
_ 16-17 -16-17 
2 : 2 
l 33 
x= e s=-— 
2 
Solution set -{-1,-2| 
8 3x'+5 
(ix) 4 ee axel 
8 3x7 +5 


Solution: 4- aye) Uxtl 
multiplying by 3x + 1, both sides 


A(3x +1)-(3x SD Erst ncoa| 3x? +5) 
3x41 : K+ 


l2r+4-8=4x'+5 
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-  12e--4=3x7 +5 
. 3x7 -- 12x +5+4=0 
3x7 12x + 9--0 
Dividing by 3, both sides 
4x+3=90 
xr 4x--3 


Adding Fa =(-2y' on both sides 


x? -4x4(-2)) =-34+(-2) 


(x-2y =-344 

(x-2)' =1 

Taking square root of both sides 
Either 

xz=2=! i x-Z=-1 
x=14+2 ») x=-14+2 
x=j ms x=] 


Solution set= {3,1} 
(x) - (x + 2a)’ + 3a” = Sa(7x + 23a) 
Solution: = 7(x + 2a)" + 3a’ = Sa(7x + 23a) 
x? +4ax+4a")4+3a" = 35ax4+1150? 
Tx? +28ax + 28a’ + 3a’? = 35axr+115a" 
7x? + 28ax —35ax+31a* -115a* =0 
7x’ -Tax-84a* =0 
Dividing by 7, both sides 
x’. ax ~12a7=0 
x. ax = 12a’ 


2 
Adding E a] = (=) on both sides 
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2 ? 
ia ax +{ =) = 120+ =) < 
2 z 
2 


=e 4 
( 2) 49a 
x-—-—-/|= 
2 4 
Taking square root of both sides 
ae 49a" 
2 4 
pee eqe 
2 2 
Fither 
a Ta a -—-va 
x-~=—— oF XL — = — 
2.2 Z 2 
week. rent, # 
- 2 2 2 
7a+a _ lata 
2 ; 2 
8a —6a 
= —— x=—co— 
2 2 
x= 4a ' x=-—3a 
Solution set = {4a, -3a} 
Quadratic Formuia 
Wax t bxtc=0 
2_ 
then ya et 5 —4ac 
2a 
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“ 


EXERCISE 1.2 


d, Solve the following equations using quadratic 
formula: 
fi} 2-x'=%x 
Solution: 2. x= 7x 
xv —Tx+2=0 
eitx 270 
Here ga=),b=7,¢==2 


bib ae 
x= 
2a 
Putting valucs of a, 4, ¢. we get 


a (7) 4 J(7¥ -4(1X-2) 
2(i} 
-74 J4948 
i=—_—_—— 
2 
_-74 457 
3 
Solution set = {784 
ii} Sx? + Ox +1=0 " 
Solution: 5x7 +8x+1=0 
Here, a= 5, 6=8, c=1 
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Putting values of a, b, c, we get 
7 _ 489+ $= 45K) 
2(5) 
~8 ¥64-20 
10 

-$+ /44 
10 
~B+J2x2x1l 
10 
-8+2Vil 
_——— 
2(-4+Vi1 
_ 26 : ) 
_-4eV0 
5 


x= 


i=x= 


r= 


x 


Solution set -| 


at} 


5 


(ili) 3.x? += 4/3 
Solution: 9 3.x +. x= 4/3 
J3x? +x-4V3 =0 
Here; a=J3, b=1,c=-4v3 


pate yb dae 
2a 
Putting values of a, 5, ¢ we get 
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X= 
23 

ee itvi+16x3 
ae 


x =v3 
Solution set = {si > 


(iv) 4x? ~14=3x 
Solution: = 4x’ - 14 = 3x 
4x’ -3x- 14=0 
tierce, a 4,6 ~-3,¢=-14 
ee ht Nb? - 4ac 
2a 
Putting values of a, b, c, we get 


Se Se SQ See eeee Se SBS 2S SB SB SB BSB BSB BSS Se Se Ss Se een ese een en ese en eseee een eee 
ee ee ee ee ee ee ee ee es a ee ee ee ee ee ee 


Visit www download classnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
{Page 20 of 51) 


Wnitten/Composed by: - SHAHZAD JETIKHAR Contact # 0313-5665666 
Website. www, downloadclassnotesz. com , E-mail: 


MATHEMATICS FOR 10"" CLASS (UNIT # 1) 


Pilot Super One Mathematics 10" 28 


ee At VRB = 414 14) 


2(4) > 


x BENG +224 


8 


34+ J233 


8 


a 


2873 


Solution set --: 
8 


(v) 6x°-3-7r=9 
Solution: 6x". 3 - Tx=9) 
6x” -7x-3=0 
llere, a2 64 Foe> 3 
_ at Ve? - $a¢ 
2a ; 
Pulling values of a, b, c, we get 
a DENCE TY = 46K-9) 
2(6) 


ye lEV+R 


12 
tes 7+Vi21 


x 


12 
_7#] 
12 
» 74+tl F-i1 
i 
12 12 


ees ese Be eee B28 BSB BSB SB SB SB BSB BSB Bese Se Ses Seen se een en een en eseene en ene ees 
ee ee ee ee ee ee ee a ee ee ee ee ee ee 
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Solution set (2. -z} 
2 3 
(vi) 3x7 +8r+2=0 
Solution: «= 3x7 + 8x +2 =: 9 
Here, a@ 3,6 -8 ¢=2 
abt Vb - 4ac 
2a 
Putting values of a, b, c, we get 


84 V8) - 43,2) 


2(3) 
y rb V64~24 


6 
y= bt v40 


6 
8 t2Vvi0 
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u 3 4 
(vil) 6 3-5 
: = Set ae 
Solution: ue poe 


multiplying by (x — 6) (x — 5) both sides 
(64x -5){ 2) - (6 xx-3)( 2) 
x-6 x~5§ 

= lI(x-6).x—5) 
3(x - 5) - 4(x - 6) = (4-6 x -5) 
3x-1$8-—4x+24=x -11x+30 
9-x= x -J1x+30 
O= x? -i1lx+x4+30-9 
Q=x" -]0x+21 

or x --10x+21=0 

‘Here, a 1,b- ‘10,¢ = 21 
-biVh? - 4ac 


2a 
putting values of a, b,c, we get 


a +-10)+ y(-10 - 41X21) 


21) 
, = otvi00-34 


2 
, - ot vi6 
2 


+ 
eee OR 
2 
_10+4 10-4 
a 
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» as . 6 
x=7,3 

Solution set = {7,3} 
X+2 4d-—y i 


(viii) ~~ r= 


ax = “3 
Solution; 412_4=x_ 51 
x-] =23 
X4+2 4-~y 7 


x-1 2x 3 
Multiplying by {x - 12x), we get 


(x ~1Y(2x){ Zt |_ 4- 
. »(2) 3x42) 5) 


7 
= *3lx~IX2x) 


2x} x +2) ~3(x~-1X4-x) = 7(x-1){(2x) 
Ox(x+2)—~ (34-34 —2) =14x(x—1) 
ah + 12x —-(12x - 3,7 -124+3x)=14,? -l4x 
6x tx ~ 120432? 412-34 2144? pay 
9x’ —3x412~14x? + 1ayn9 | 
-Sx +1 1x4+12=0 
Sx’ -lby~12=9 
tlere, @ - 5,4: ~ll,c=--12 
pa cbtvb? dae 
2a 
Putting values of a, b, c, we get 
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(ix) 


ee +-i It Jt-t 1)’ -— 4(5K—12) 


2(5} 
ga Ulevi21+240 
10 
ER ELL 
10 
_ 14419 
10 
L149 11-19 
x= or — 
10 id 
30 -8 
x =— 
10 10 
25 ae 
5 


Solution set ~ } 3, - <} 


a t] 
ch spa © 
Gotieg Spans 
x-b x-a 
Multiplying by (x — 6) (x — a) both sides 
(x~byx-a{ (2 b0-a)(—%) 
x-b x-@ 


—-se ee eaeeene = 
——— ee ee 


= 2(x—b\x -a) 

a(x— a) +(x - 6) =2(x? - ax —bx + ab) 
ax—a’ +bx —b’ = 2x? — Jax 2bx+2ab 
-2x° + ax+hx+2ax+2bx-2ab-a’ ~b =0 
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-2x" + Jax +3bx -2ab-a’ -b=0 
2x ~3ax - 3hx+2ab+a’ +b? & 0 
2x” -(3a43b)x+(a+ by =0 

Here, ua’ = 2, A’ =—-(3a +35), c' =(a+b) 


_7 +J(by — 4ac 


; 2a 
Putting values of a, 6, ¢ we get 
{-Ga+3»)]t J[-Ga+ 3a] -4(2Ka +57 
- 2(2) 


rae 
(3a +3h)+ f9a" +18ab + 9b’ -8(a? +246 +6") 
X= 


4 


mea 


_ Bat 3h)+ ¥9a? + 18ab + 96? — 8a ~ 16ab — Bb? 
4 


_ Ba+3b)tVa +20b-+8? 
4 
ae : 


r= 
Gp essa +b) 


(3u + 3b}+(a+5) a ya at3)-(a+d) 


x= 
, 4 4 

“ 3a43b+a+b 3a+3b-a-b 
eee C7 a ge 


a 4 
4a +46 pe cet 


NN eames aaa 


_Matb) a+b) 
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Solution set = {as = x7 


(x) - (+m) — be? + Q4+ mm) x = 0,740 


Solution: -(i+ m) — be +(2i + m)x=0 
= ix? —(21+ m)x +/+ m)=0 
Ilere, a=i,b=+{2/+m), c=(/+m) 

b+ ip ~ 4ac 


= 


2a 
Putting values of a, b, c, we get. 


[421 + my] ff (21+ my — 410 +m) 
PS 
2? 
x = 2lem)t Vall + Alma — 4? —4lm 


2! 
MCELOES Ll 
2i 


* _ (2i+m)im 
2i 
2f+m+m 2i+m—m 
x =——_ >, r= 
2 2 
_ 2i+2m 
2? 
: _ 2f +m) 
2 
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38 


Solve the following equations. 
1 2x! -11x7 +S =0 
Solution: = 2x*--11x7+5=0 
L.ct x” = y, then x‘ =y’, the given equation becomes 
2y¥ - ty +5=0 
2y’ -10p- y45=0 


2y(y~-5)-I(y-5) =0 
(2y~IXy—5)=0 
2y 1 0 or y-5=0 
2y- 1 y=5 
1 
* 3 
If F : If y=5 
thon ~ > then x =5 


‘hus, rate Thus, x=+V5 
2 


Sol. set = aed +\5| 


V2 
ze 2x’ = 9x? - 4 
Solution: 2x* - 9x? -.4 
2x7 ~9x° +4=0 
2x’ x -8x° 44=0 
x (2x? ~1)-4(2x? -1) =0 


SS Se SQ Se ee ee Se SBS SB SSB SB SB BSB BSB BSS S28 S28 Ss Se een se een een ee en se ese een ean eee 
ee ee ee ee a ee ee ee ee ee ee 
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(2x — (x7 -4) =0 


ox =| x =4 
| x= +2 
xr=o- 

2 
x=t 


Sol. set =4+ 


he, 


Solution: . 5x'?7 = 7y'4 9 


5x'7— 7x'4 +2=0 
' 
Let x*+ = y then v = y’, the given Equation. becomes 
Sy’ -7Ty+2=0 
Sy" -- 5p~2y+2=0 
S¥(¥—-1)-2(y -) =0 
(¥—IXSy—2}=0 
oh y-1=90 or S5y-2=0 


a yr Sy =2 

i yr / 
_ | : 
and ‘ ” if pe 
\ | 3 
I j l , 
then xi=z] | then x‘ * 
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=I 16 
Y=—- 
625 
Sol, sct =41, ue 
625 | 
4, e454 = 15x'9 


Solution: a? 6 54 = 1x4 
= i 
x'-15x° 454-9 
2 
[et x4 = y then x? = #’, the given equation becomes 
¥ -15¥+54=0 
v ~9p-6y4+54=0 
¥( 1-9) -6€ 9-9} =0 


(v-9%y -6) 20 
v-9=0 ofr y-6=0 
¥=d or y= 
Lt ved If v=6 
XM ‘ 
then ‘gH -- 9 then x? =6 
= ist ins 
cy oh ~(9y xi | =(6 : 
gs (F ] = 
216 


yy x= 72¥ : r= 
~ Sol. sct = {729, 216} 
5. 3x7+5=%! 


Solution: 3x745° Ry! 
ax ° -8x'45=0 


—-Se Sse es eee eB SSB BSB BSB SB SBS SB BSB BS Bese Se Sees seen se een en een en sense en ene ese 
——S——S— Se SS eS 
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RARE OE Te ee ee 


Let x '=y then x? =y’, the given equation becomes 


3y? -By+5=0 
3v? -3y—-Sy+5=0 
3¥(y-l)-Ky-1) =0 
(v-1K3y—5)=0 
y-1=0 or 3y-5=0 
yal 3y=5 
if y=] _3 
3 
then x'=] If jae 
3 
a) then x! = 
< 3 
x=] 3 
xy=- 
5 


3 
Sol. et = 1, — 
ot set ={ 2} 


3 
6. (2x*+1+>7,574 
3 
Solution: = (2x7 ++ i) + ro ls 
Let 2x? +1= y, the given cquation becomes 
yt es 4 (multiplying by y) 
y¥ 


=> praa4yp 
v—4y4+3=0 
y -y—3y+3=0 
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ee ee 
eee? 


Yy-1)I)-Hy-H=0 
(v-1X¥-3}=0 
y-1=0 or y—j=0 
7 = | yo} 
it: ya lig yng 
then 2x7+1]= then 2x7 41=3 
2x7 =1-1 2x’ =3-] 
2x’ = 2x? = 
x=0 = 
x=tj 


_*x_. fx-3 
7. a+ E a4 


Solution: —*. zs = 

x x-3 } ae 
Let a y, ge the given equation becomes 

4 = 

nea {multiptying by y} 

¥ +4=4y 

y -4y+4=0 

(y-2)y = 

y-2=0 

y=2 
When y=2 

x~3 
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x = 2(x-3) 
x22x-6 
x~2x=~-6 
-x1=-6 

x=6 

Solution set = £6 } 


4x+1 4x-— 1 ee 1 


: . 4x: | 4x-1 =2 i 

S fution: 4y-1 4x+l~ 6 

4x+l y, then 4x-h us the given equation 
4x-t ° 4x+1 p 

becomes 


y+ a = = (multiplying by 6y) 
y 


Let 


6p’ +6=13y 
oy" ~13y+6=0 


6y'—4y-97+6=0 
2y(3v -2)-33y»—2)=0 

2 (3y—2X2y-3) =0 
y 3y-2=0 or 2y—3=0 
A x2 cae 
N 4 aa 
? 3 
If yee If y=5 


Visit www, download classnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
{Page 33 of 51) 


Wnritten/Composed by: - SHAHZAD JETIKHAR Contact # 0313-5665666 
Website. www, downloadclassnotesz.com , E-mail: 


MATHEMATICS FOR 10'" CLASS (UNIT # 1) 


Pilot Super One Mathematics 10" 4] 
then paula -2 then ax+t ae 
4x-L 3 4dx-1 2 
3(4x +1) = 2(4x-1) 2(4x 41) =3(4x—-1) 
I2v+3=8x-2 Bx + 2=l2x-3 
l2x-8x=-2-3 I2x—8x = 2-3 
4x=-5 d4x=5 ‘ 
-5 5 . 
| x=— 
4 4 
Sol. set = eA 2 
4 4 
, X-@ xta 7 
; x+a x-a 12 
x-a xta 7 
Solution: ‘oa =e 
let = y, then a a the given equation hecomes 
x+a f-a vy 


(i ee diraliivng by 
y 12 


IZ -12=7¥ 

* |2y’ -7yv-12=0 
12y" ~t6y+9v—12=0 
4v(3y-4)4+ 3437 -4})=0 


a (3¥—-4y4y4+3}=0 
N 3jv—-4=0 or 4y+3=0 
“ Sy=4 4y=-3 
_4 __4§ 
3 ir 
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4 
when yey when y=—— 
then ——_ = then <8 = 3 
xta 3 x+a 4 
3(x-a)=4{x+a) A{x - a)=-3{x +a) 
3x-Ju=4x+4a 4x--4a = —-3x-3a 
3x -4x= 40432 4x + 3x = —3a + 4a 
-x=7a : 7x= 2 
xu—Tu a 
x=— 
7 


Sal. sct = {7a a 
; 


WW. x 2x"-2y7? + 2r41=¢6 
Solution: =x - 2x3) — 2x7 + 2x41 =0 
Dividing by x’, we get 


x’ - ey eee 
x x 
regrouping 
(x#+4}-2[1-1}-2-0 
x x 
Let peep (squaring) 
x 


re | 
t—-2=y7 
x 


» | 
x + ae y’ +2 the given equation becomes 
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iat cae Met st a 
yy- 2)=0 
y=0 or y-2=0 
y=2 
when yp=0 when y=2 
ae! = eo ? 
ae x 
(Multiplying by x) (Multiplying by x) 
x -1=0 
x" =} x” —-]=2x 
x=! x? -=2x-1=0 


Here, a=t, b=-2,c=~] 


_ ~b+J(by ~ 4ac 


2a 
_ 4-2)4 4-29 ~401K-1) 
- 2(t) 
ae +444 
<< 
~2iv4 


2208 20), +/2 
Sal. set = {1.142} 


110 Uxf tx? - fx? +%4+2=0 
Solution: axt +x? G7 4+x4+2=0 
Dividing by x7 we get 


2x 44-64-44 20 
x x 
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regrouping 


at ] 

[2s +2 }+(x44}-6=0 
x x 

gf ct ] 

=| X +—> I+] x+—/-6=0 (A) 

x x 
l 
Ect x +F - =v (squaring) 


| 
X'+--+25)7 
e 


» | ; 
| or a y ~2 equation A becomes. 


(Vv ~2}+ v-6=0 
2v -4+y-6=0 
2’ +y-10=0 
2v° +5u-4y—-1050 
y(2v4+5)—22y45)=0 


{2¥+5\y-2)=0 
¥-2=0 or = 2 +5 =0 
: <«? 2y=-5 
a2 
Ve 2 
. if ¥ 2 If yo 3 
“iM ; 2 
(muluplying by x) ] 5 
x | then x4+—=-= 
then xt—=2 " 2 
x 
(multiplying by 2x) 
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x +l=2x 2x? +2=-Sx 
x'-2x41=0 2x7 +5x4+2=0 
{x~i) =0 2x7 +4x4¢x4+2=0 
x-I=0 2x(x+2)+1{x+2)=0 
x=] (x+2X2x+1=0 
2x+1=0 
2x=-1 
x+2=0 


: I 
gives x=-— 
2 
gives x=—2 
Sol: sct = {i -2, 3} 
2 
12, 4,27°'_g2*r 129 
Solution: = 4.2"! _99"+ 1 =9 
4.27.2-9.25 41=0 
4.2.27*-9.2'41=0 
let = 2° = y, then 2” = y’, the given equation becomes 
42.y’-9y4+1=0 
Sy? -9y+1=0 
8y'-y-B8y4+1=0 


eS 
aN By ~1}-K(8y—1)=0 
ne (8y~IXy—1=0 


\) y-1=0 or 8y-1=0 
“ nos 8y = 
“8 

if y=! | 

If yrrz 


Se Se 2ee eae ee Se 2S SS SBS SB 2S BSB BSS S28 SS SB Se een ese een en een en eseene en ene ees 
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then 2°. | I 
| _s J 
x .$) | 
2* 2°NTS then 2*=27 : 
Thus, x 0 Thus, x =~-3 


Sol. set= {0,-3} 

13,0 3°76 12.37_3 

Solution: 3% *2 = 42.37 3 
375.3? =12,37 -3 
9.37* =12.3* 3 

Let 3 », then 37 = y’. the given equation becomes 
9y’ =12y~-3 
9y’ -12y+3=0 (Dividing by 3) 
3y7 -4y 1-0 
sy Sy yti=0- 
3y(y-D-ify-b wd 


(y-1X3y-1)=0 
y-1=90 or 3y-1=0 
y=! 3y= 
If | es 1 
ars 
then 3' =f IF a 
3 
- + i 
oes then ya 
3 
= 3! 
Thus, x 9 Thus, x~—] 


Sol. set = {0, -1} 
14. 2° +64.2*~20=0 
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ee a es 


Solution: 2+ 64.2%. 20=0 
Let 27 =y, thenZ*=y'= Ln the given equation becomes 
y 


y +24 _ 20 =0 (multiplying by y) 
y 


y’ +64~-20y=0 

vy —20p+64=0 

vy’ —4y-16v+ 64 =0 
v(y-4)-16(y -4)=0 
(y- 4X y~16) =6 


y~4=0 or y-16=0 
pad y=16 
lf y=4 If y=16 
then 2° =4 then 2*=16 
2* = 2 2" = 2! 
Thus, x=2 Thus, x=4 


Sol. set = {2, 4} 
15. (e+ Pe t Dx Sr ~ T= 192 
Solution: (x 4 1c t+ 3Xx - 5x - 7) = 192 
Regrouping 
{(x+1Xx- 5) [+ 3a -7)} = 192 
(x? —4x -5)(x? -4x-21) =192 
let x’ ~4x-=y, the given equation becomes 
(y—5Xy—- 21} =192 
py’ 26y+105-192=0 
v' -26y~-87=0 
y? - 29y+3y-87=0 


—-Se Se e2e eee SSB BSB BSS SSBB SB BSB BSB Bese S28 Sees seen ese enseens en een en eseene en ene eee 
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¥(¥ -- 29) + 3(y — 29) =0 
(y-29X¥+3)=0 
y-29=0 or y+3=0 
y=29 yo=-3 
If p=29 if y= 
then x’ -4x=29 then x -4x—-3 
x’ -4x--29=0 x’ --4x4+3=0 
a=l, b=-4,c=~-29 x? ~x —3x4+3=0 
_b+ Jb —4ac xtx -1)-3(x-1) =0 
eo 
(A) JAY - 4-29) So a a 
7 2(1) 
_ $4 Vi6+ 16 sit, x-3=0 
ae 
gute xol, x=3 


Nera 


Sol. set = a 4, 2233) 


16. (x — Ix — 2) - nal +5) + 360 =0 
mie. ewoa ya THOM 
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le 7 IXx~2) ffx ~8X(x +5)]+360 =0 
(x ~34+ 2? ~32~ 40) 43609 
Let x-3ysy At mes (A) 
U+ 2 y—40) +360 =9 
2 
y ~ 38) - 804360 <9 
2 
Y -38y+ 28029 
ape 
WY~10)—28(y—~i9)=0 
yY-I0=G6 or y~28=9 


~j 
if pain ee. 2228 
then x ~3x=10 then ies 
if ~3x-16=9 oe 
: oa ee aiee 
Go (x-S}=0 x2-Ttha re 
then x5 Sakai -T(x+4 os 
gives x=3, x=-~2 ents oa 
= 7, x=-4 


Sol set = {5, 2, i ae 4} 
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EXERCISE I.4 


Solve the following equations. 
1. 2+ 5a 7x + 16 
Solution: 2x+5=~7e+16 (squaring both sides) 


_ (2x45)? = (V7x+16) 


Ax” +20x+25=7x+16 
4x? +20x+ 25-7x-16=0 
4x°+13x+9=0 

4x7 +4x4+9x4+9=0 


4x(x4+1)+%x+I=0 
(x+1K4x+9=0 
x+1=0 or 4x+9=90 
x=-1 4x=-9 
9 e 
x=-— 
4 
9 
Sol. set= 1-1 7 
4 
a. x+3=3x-1 . . 
Solution: x+3=3x-1 squaring both sides 


(Jz+3) =(3x-1) 


x4+3=9x7 -—6x+1 
9x? —6x—-x+1-3=9 
9x’ —7x-2=0 

9x° -9x4+2x-2=0 
9x(x -1)+2(x—-1) =0 


SS Se SQ See ee ee SQe2 SBS SBS SSB SB SB 2S SBS BSS Se Se es Se een ese eneen en een en seee een een eee 
ee ee ee ee ee a ee ee ee ee ee 
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(x -1)(9x+2)=0 
x-J=0 or 9x+2=0 
x=! Ox = -2 
2 
x=~— 
9 


Sok set -{h 2 
9 


Solution: 4x =VI3x+ 14-3 
4x+3=VJ13x414 (squaring both sides) 


(4x+3)' = (Vi3x+14) 


16x" +24x4+9-13x—1420 
16x* +llxy-5=9 

6x’ +16x—Sxe5=0 
l6x(x+1)-5(x+1) =0 
(x+1\(16x-5)=0 
x+1=0 . or =: 16x -5=0 
x=~l l6x=5 


4. V3x+100-x=4 Se 
Solution: 3x +100-x=4 
¥3x+100 =4+x 


=> 4+x= J3x+100 (squaring both sides} 
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(44x) = (/3x+100) 


16+8x+x7 =3x+100 
x’ +8x+16-3x—-100=0 
x’ +5x-84=0 
x’ +12x-7x~—84=0 
x(x +12}-—7(x+12)=0 
(x+12Kx-7)=0 
x-7=0 or x+12=0 
x=7 ‘. x=-12 

Sol. set = { 7, -12} 

S. xt $tafet 21 =x + 0 

Solution: afx +5 +afx +21 fx +60 (squaring both sides} 
( x+54 Vz+il) =(/x+60) 


x4+54x4214+2 (445x421) =x+60 
2x +2642 x? +26x+105 =x+60 
20x? +26x4105 = x+ 60-2x~26 
Qvx? + 2624105 =34—x ‘(squaring again) 


A{x? + 26x4105) =1156—-68x4 x7 

4x7 +104x+420—x7 +68x-1156 =0 

3x" +172x-736=0 

3x? —12x+184x-—736=0 

3x(x-4)+184(x- 4) =0 

(x —4)(3x+184}=0 

x-4=0 or 3x+184=0 
xa4 | 3x =-184 


SS Se SQ See ee ee Se SBS 2S SB SB SB SSB 2S Sse Se Se Ss Seen ese een en ese en se ee een eee 
ee ee ee ee a ee ee ee ee ee ee 
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| 184 


Sol. set = ‘4 ~sh 
3 


6. Vxt+1+x-2= x+6 

Solution: vx+1 +x-2=\e46 (squaring both sides) 
(Vest+Va-2) = (ee) 
(¥+1)+(x-2)4+ 244-2) = 246 
x+14+x-242¥x?—x-2 a x46 
2x-14+2V x? —-x-2 a x46 

| BNP Se22 ext e ised) 

ba avr? 4-2 =7-4 {squaring again) 

A(x’ -x-2}=49-~lax4 x? 


4x? ~4x~-8 = 49-]dx 4x? 
4x’ ~ x7 —4x414x-8~49<9 
3x? +i10x-57=0 
3x’ -9x+19x-57=0 
3a(x —3)+1%x-3) =0 
(x-3\3x+19)=9 
t-3=0 or  3x419=0 
Thus xr=3 3x=-]9 
val? 
3 
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7. Vil -x-6- = 4/27- -x 

Solution: fil - ~f6- x=4/27- —x (squaring both sides) 
(Vtl—x - ¥6-x ) =(27-x) 
(13—x)+(6~x)-2/(11 -xX6-x) =27—x 
ll-x4+6~-x-2¥66-17x4x? =27-x 
17 -2x -2V66-l7x+x? =27~x 
~266 -1]x4. =27~x-1742x 
-2V66-17x+x7 =10+x (squaring again) 
4(66 -—17.x +x?) = 100+ 20x+ x7 
264 — 68x +42? = 1004+ 20x+27 
4x’ —2’ —68x-20x+ 264-100 =0 
3x7 —88x+164=0 
3x’ —6x-~82x+164=0 
3x(x — 2)—82(x —-2)=0 
(x -2X3x —82) =0 


x~2=0 or 3x-82=0 
x=2 3x = 82 
_ #2 
3 
Sol, sci = {2 =| 


8. s/4a +x- a-x = Va 
Solution: V 4atx- sfa—x = fa (squaring both sides) 
(Jaa+x~va-x) = (la) 
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(4a +x )+(a—x)}—2 (4a +x Ka-x) =a 


fatx ta—-x —2/j(4at+x Ka—-x)=a 
Sa—2/(4a+x Ya-x)=a 
—2,/(4a+x Me—x)=a—Sa 


—2,{(4a +x Ka-x ) =a—4a 
V(4a+x a-x ) ew 
(/(4a+x\a—x)) =(2a)? (squaring again) 


(4a +x Ka -x)= 4a? 


AO —4ax +ax ~1? = 46 
-x*-3a =0 

x (x +3a)=0 

-x =0, x+3a=0 


x=0 x=-3a 
Sotutionser set = {0},(—3a,exinmeous root) 


9, Viet txt1 xt +x-1=1 
Solution: Yt txe ~J24+x-1=1 
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Vx? 4x4) =1+vx74x-1 (squaring both sides) 
v4x4l=(lP +(2 42-14 2x? +x-] 
waxthalex! +x—-1+2Vx +x-1 
v4x4¢l—x?—x=2Vx74x-1 
1=2¥x? +x-1 {squaring again) 
1=4(x° +x-1) 
1=4x7+4x-—4 
O=4x’ +4x-4-1 
O= 4x? +4x-5 

or 4x7 +4x-5=0 

Here, a=4,5=4, c=-5 


-~b+Vb* —4ac 
2a 
AEN MOD 
2(4) 
i 4+ J16 480 


— 
—~— 
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10, N43 Bt +3x+2=3 

Solution: Vi 43x +8 4+P 43x40 <3 
x 43x48 =3~ x43 1 
Vv x+2 (squaring both sides) 
X+3x48=94 0 +3x +2)-6Vx"43x49 
21 +324+8=9+27 +3742 6Vy? a 3,50 
x°43248-9- x19 _32°9- 6 JP a3, 49 


~3 = -6V x7 43x42 


-l= ~2V x? 43x42 (squaring again) 
1= 4(x? +3x42) 
1=4x' 412748 
O= 4x7 +125+8-] 
O= 4x7 412047 
or 4x’ 412447=0 
Here, ae4,b=12,c=7 
—b 4+ Vb" -4a¢ 
2a 
x 12# v2? - 4a) 
2(4) 
= 2+ vi44—-N2 
g 


£r&= 


x 
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alae v32 
8 
. _ -124V4x4x2 
8 
_ a l2t4v2 


g 
4(-32.¥2) 


oS 
eat v2 
2 
—3+ 
Solution set = area 
11. +3x+9 40x’ t+3xt4=5 
Solution: + 3x49 4x7 +3x4+4=5 


V8 +3x4+9=5-Vx°4+3x+4 (squaring, both sides) 
x243x49= 25407 43x44-10V x? +3244 

x? 43x49-25—x? 31-4 = 100 x? 43x44 
20 = ~10Vx" +3x+4 (Dividing by —10) 

Zax +3x+4 (squaring again) 

4ax°+3x44 


O=x'+3x4+4-4 
O=x +3x 
or x+3x=0 
x(x+3)=0 
x=0 or x+3=0 
x=-3 


st se st 2? ee ee ee ee ee er re 2 
Oe ee ee ee er ee es ee ee ee 
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EXERCISE 2.1 


i Find the discriminant of the follawing given quadratic 
equations: 
(i) 2x" + 3x-1=0 
Solution: 2x? + 3¢-1=0 
Hlere,a -2.5>- 3.¢=-1 
Disc. - 6*-- duc 


3)? 4(2\-1) 
Yi 17 Ans. 
(ii) 6x" -Sr+3=6 


Solution: 6x" - &r+3=9 
llenw.a 6,4--8,¢>3 
Dise. a 4ac 
(-8) - 4163) 
64 72 
-&% Ans. 
(iii) 9x7 — 30« + 25=9 
Sulution: 9x7 - 3 + 25 = 6 
Were.a 95° -30, c+ 25 
Disc. b-. dae 
(- 30) -- 4(9\(25) 


900 906 
GO 3=6Ans. 
(iv) 4x7? —~7y-2=0 


Solution: 4x” — 7x-2=0 
Hera 4h -2e= +2 
Dise. A dae 
(~ 7)". 4(4- 2) 
49 1 32 


te ee ee ee ee ed 
—— ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 
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$i =Ans. 
as Find the nature of the roots of the following given 


quadratic equations and verify the resuit by solving 
the equations: 
Gi) x’-23r+120=90 
Solution: 
x 23x 120 0 
Here, a 1.5 --23,¢*° 120 


Dise.- b? - 4ac 
(- 2377 441,120) 
= §29 - 480 
- 49 (porfeci square} 
The roots are real rational and unequal. 
Verification: 
~ b+fe ~ 4ac 
. 2a 
(223)t VE 237 ~ 4020) 
2(t) 
* 2 
23 +549 
ae 
2347 
= 2 
Either x Bot a x oe u 
30 16 
oer} : rey 
x =15 ‘ x =8 


The roots are real, rational and unequal, 


ee ee ee ee ee ed 
ee sl 
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(ii) 2x? + Be + 2 =0) 
Solution: 
Hera 24- 3,e-7 
Disc. &  4ae 
(3)° -.4(2)(7) 
Y- 56 


— 47 
Dise. is negative, therefore, the roots are imaginary and 
uncgual 
Verification: 
—b+ ale - 4ac 
a 2a 
. 23V@"=40K7) 
2(2) 


, ~3+fo- 50 


4 
; =i ty 47 


Nhe roots are imaginary and bnegual, 
(iii) 16x’ -- 24v 4 9=0 


Solution: 
Ilere,a 16,4---24 ¢-9 
Disc, b° 4ae 
(~ 249°. 4(16)(9) 
57h 576 
| GQ (The roots are real, rational and cual} 
‘ Verification: 


oat xf? — 4ac 
A a 


te ee ee ee ed 
ee sl 


Visit www, download classnotes,. com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 3 of 73) 


Written/Composed by: - SHAHZAD JFTIKHAR Contact # 0313-5665666 
Website: www, downlopdclassnotes.com , E-mail: ifti i 


MATHEMATICS FOR 10™ CLASS (UNIT # 2) 


Pilot Super Onc Mathematics 10” 70 


_—t 24) tye 24) — 44169) 


7 2(16) 

24 +1576 — 576 

‘i 32 

24+0 
mae 

24+0 24-0 
aaa. oe a aane y 


a: . 
x 74 01g (The roots are real, rational and equal.) 


{iv} 3x7 + 7x -13=6 
Solution: 3x + 7x —13 =0 
Here, a=:3,8=7,c¢7-13 
Disc. = &? - 4ac 
(79. 434-13) 
' 49 + 156 
- 205 not a perfect square 
‘The roots are real, irrational and unequal. 


Verification: 
=o +b — 4ac 
ao 2a 
gaa +f7y - 4GK~ 13) 
2(3} 
—7 +49 + 156 
asia 6 
- 7 £9f205 
tl 6 


So, the roots are real, irrational and unequal. 


ee ee 
ss 
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4 he For what value of k, the expression ' 
bx? +2(k+1) x + 4 is perfect square. 
Solution: Let 2x7 + 2(k + 1) x + 4 = 0, left side will be a 
perfect square if its Disc.= is zero. 
Here, a=’, b=2(k+1),c=4 
Yisc.-b 4ac 
Putting values ofa, &, c, we get 
= {2(k + 1) - 40K) 
= Ae + 2k+ 1) 16 
- 4 + 8k+ 4-167 
8k+4—-12% =0 (according to the condition) 
12” -8k-4 =0 (Dividing by 4) 
3¢—2k-1 =0 
34° --3k+k-~1 =0 
3A(k — 1) 4+ 1k-1) = 0 
{k—1434+1) =0 
k~1=0 or 3k+1=0 


Thus, A=] it 


4. Find the value of hk, if the roots of the following 
equations are equal. 
Gi) (4A — A) x7 + Bk + 3 =0 
Solution: (2k ~ 1) x7 + 34x +3 =0 
Here, a= 2k- 1,6 = 3k, c =3 
i‘or cqual routs Disc. must be zero. 
Disc. — * —dac = 0 
Pulling value of a, & c, we get 
(3k) (24-143) 0 
94° 24k4112 =0 Dividing by 3 
3K 8k+4 = 0 
3 —2k-6k +4 =0 


te ee ee ee ee ee 
—— ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 


Visit www, download classnotes,. com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 5 of 73) 


Written/Camposed by: - SHAHZAD IFTIKHAR Contact # G313-5665666 
Website: www, downlosddassmotes.com , E-mail: ifta i 


MATHEMATICS FOR 10" CLASS (UNIT # 2) 


Pilot Super One Mathematics 0" 72 
en Pak eh car eco nl 


A(3k .2) - 2(3K- 2) +9 
{k -2)(3%- 2) =0 
&-2-=90 or 3k-2-06 


3k=2 
2 
‘Thus, k=2 k=3 

(ii} + kt Dxt+ Gk+4)=0 


Solution: x* + 2(k + 2).« + (34 + 4) = 
Ilere, a £, 6 = 2(K + 2), c= 3K +4 
ise.-- 6* —4ac =0 . 
Putting values of a. 6, ¢, we get 
12k + 2) 4(LIGR+ 4) = 0 
4k? 4 4k 1 4)-12k- 16 —0 
47 + 16k + 16 - 12k -16 =0 


4 +4 =0 

4Kk+1) = 0 
4k=0 or k+}-0 
&=0 or k ==] 


(iii) (3k + 2).x7 — 5(k 4+ Ix + (2K +3)= 0 
Solution: (34 + 2} x7 — 5(k + Ix + (2k +3) =0 
Here, a - 3k + 2,67 -5K + Ie = 2k4 3 
.. Disc. B -4ac=0 
* “s Putting values of a, b, ¢, we get 
Y- SDP 41292443) — 0 
* 25(k 2K 11) - 464+ 13K+6)= 0 
25k 1 50k: 25- 24°-52k- 24 = 0 


#-2k+1 =0 

‘ (k-1 =0 
k-1 =0 

k=] 


te ee ee ee ee ee 
ee 
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hs Show that the equation x7 + (ax +c)! = a has equal 
roots, if = aL + mn?) 
Solution: a7 ‘(mx tb eoP - a 
ae. mex + Imex t a 
xr eee” Imex 4 @ -0 
(t lar) x7 + Qmex b (7 a) {) 
Disc. must be “ero lor equal foots 
Here, a’ ‘ae, W- Ime ee ue 
Disc: (bY 4a’. 9 
Putting valucs ola’, BY owe got 
(2a y 41 +m “Ke a ‘) 0 ; 
4an'c” ae" a ‘arc may 0 
4c” 4c7 3 de? 4c iAm'a* 0 
ade —4in’ a 4a” (Dividing by Pn 
t oe "a" | a 


: a (or 1 A) 
oc atl Im") HMenee the result. 
6. Find the cendition that the reats of the vguation 
(ax + cy — dax = 8 are cqual. 
Solution: {mx vey dax -0 


neat dom 4ax - 0 
ax t 2emx dax 4 c - 0 
‘(em Aawie  t 

The roots will be equal when its Disc. - is zero 


t Thus. = (6Y da’e’ 0 
x - Ifere, 6° -2em 4a. a’ - ar, ef- @ 
Ow (2m day 4007) - 
x* 4 160" re pty : 
~ laa Itema 0 
~ l6eta cm) 0 
= coc usa #0 


tt ee ee ee ee 
se 
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Thus a canis the ecquired condition. 
fe ff the reots of the equation 
(<7 — oh) x" — 2a" z &e) x + i - ac} = D are equad, 
then a= Vora +& + ¢° = 3abe 
Solution: 
te aby Yar bewith? ac) -0 
Dise. is zero, if roots are equal 
Therefore: 
{-2e" Ac)? Ce” ab’ ac) =O (Disc). 
da hci be) Ab’ ac? ab*t abe) =0 
{Dividing by 4. we have) 
a he Be Ke tae ab’ whe 0 
a Jerhetac tab -0 
ale! Gabe BY 0 
Now. a Oor a debe c's BO 


‘Thus, a subcich tb =O 
“ib te? =3abe 
8 Show that the roots of the following equations are rational. 
{i} a(db-c) x" +b (c-a) xtc (ab) - 0 
Solution: 


wh che the ala tce{a bp 0 
‘The roots will be caltnai, tf Disc. is a perfeet syuare. 
Dise: | A¢c ayy dath eXcXa 6) 
Be mae duc) dacdeh bh act be} 
he cab lable adhe | 4ab-c! 4a°e  4ahe" 
bres Qabte ab’ datbe - daber 1 4a? 
Be lab’e ab dabeta tt cp) 4a" 
Be 1 Qa any dabeta tc}: Qacy 
‘ bie ay 2dbAla | cach + (2acy 
tae ay fble + ayac}} | acy 
thc a) leet which 1s a perfvel square. 
Thus, the rumets are ratinal. 


ee ee ee ee ee ee ed 
ee 
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(ii) (a t 2b) x? + Wat dt chxt (at Ie)=0 
Solution: : 
{a 26)a° ' 2a tb+e)x' (at 2e)-0 
‘The roots will be rational, if Disc.— is 4 perfect square. 
Disc: |2(e | b+ Of ~ 4a + 2ba + 2c) 
Ma | b + ey — Ma" + 2ca + Zab + Abc) 
4(a" bt <+2abi 2bet2ca) - 4{a"+2eat2ab! 4bc) 
Ala’: bPc’ +2abt 2he +2ca-a" -2e0 -2abAbc] 
4|h° 1 o -- 2bc] 
~ 4(b - ey | 
-|2(6 -c}[° which is a pertect square. 
itcnce, the roots are rational. 
g. For all values of k, prove that the roots of the 
i 
equation, i C +; )s +4=6, & #0 are real. 
Solution: 
afk ‘4 i) 4=0 
For real roots Disc, must be positive. 
Here, a 1.b--Ak4+¢ Joe “4 
Disc: 6° - due 
Ec + Al -4(t4) 
| . 
af + —!6 
kK 
‘ afk’ + 542}-16 
ke 
ae 
Ak + A +$-16 


ee ee ee ee ee ee ee ed 
ee ee 
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} - 
2 k - r] } which is positive for ail values of x. 


1% = Show that the raots nf the equation 
{@-«¢) x+ (¢-—a)x+(a—4)=0 are real. 
Solution: 
(h cyan (ce abxtta Bp-O 
For real routs Dise.; must be positive. 
Disc: {a 4a’e’ 
lc ay’ 46 eya- 5) 
Cd Jee Aab- boca} be} 
o ' y" ea dah + 4h" 1 dea. 4be 
CoeM | 4h lca Abe dah 


[eeF HCH) (AY 2eMa) 2H) 2(c)(26)] 


(cla 2p which is always posilive, 
Jienye, the roots are real. 


Visit www, download classnotes,. com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 10 of 73) 


Written/Composed by: - SHAHZAD IFTIKHAR Contact # G313-5665666 
Website: www, downlosddassnotes.com , E-mail: ifti i 


MATHEMATICS FOR 10" CLASS (UNIT # 2) 


Pilot Super Gne Mathematics 10" 77 
EXERCISE 2.2 
. Find the cube routs of —1, 8, — 27, 64. 
Solution: Cube root af —1. 
lect ey 
relict 
ei sh 
(xt WX? -x et) = 0 
Chen xt] -0 — pives 
x --] 
and xr oxil -0 
I bere, 7 oe: es or | 
7 — bth" - Jae 
== Qu 
_ Devens) 
2(1} 
_it Ji —4 
~ 2 
_lty-3 
‘ x 2 
oo biyv-3 j-y-3 
Vhus. x --l, 2 . 2 
: LtAj3 1-A3 
x bE. ) 3 
‘ x ~ -1, 4. -07 


ee ee ee ee ee ee 
ee 
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fiz) Cube roat of 8 
Let x = & 
. § 2) 
3 = 33 - 0 
(x 207+ 2x44) - 0 
Therelore, x-2 = 
x -2 
and x 1 2x+4 =O 
Lere, a], b-2,¢+4 
_ = bth -4ac 
sia 2a 
_r2tV2y - 4(1K4) 
2(1) 
2 2tv4-16 
x5 > 
—-2++f- 12 
* 2 
-24+2/j-3 
2 
2{-1+ v-3) 
ae 2 


2 ( tiv3 ) 

: — 
~ 2, 2007 
Roots are: 2. 2, 207 


ee ee ee ee ee ed 
ee ee 
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iit) Cube raat of - 27 
Let x -27 
yvi27 -0 
x tt 1} 
(x Bor e419) OG which gives 
xi3 Oitex -3 


. 


4 


1 


and x a013. 0 
tere, a-lb --3,¢-3 
~ b+fb? = 4ac 
a 2a 
—(- 3) + t- 3) - 49) 
os: 2(1} 
N38 
¥ + 


- 


3 +V- PH 


" 2 
+iv3 
ee, 
x —30, —30% 


Roots ure. -3.-30. 30" 
(iv) Cube root of 64. 


Ll x. 64 

xy _ 4° 

‘ r-4 .0 
tx 4)" + 4ri 16) 0 this gives 

x- 4-9 

x 4 


te ee ee ee ee ee ee ee ee ee ed 
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and erdyr ta og 
Herg, a oA doc EG 
- bealh’ = dae 
a 2a 
—44Vi4)" — 41K 16) 
. 21) 
—4+/16—- 4 
, 2 
-~4+5f- 48 
* 2 
-44 4-3 
> 2 
4(-1+i¥3) 
AX 
2 
x 4, 40% 
Roos are 54, 40, 407 
= Eveluate 
ti) (i w~a’y’ 
Solution: (1 — @ - ow)’ 
ic! ~ (+) using | +m4m7= 0 
i -(- Oy +0" =~1 
(hs tb 
Qy 
17% Ans. 


(ii) (1 — 3a — Sen") 
Solution: (1 - ww — 30°) 
jl — 3(u+ w)|* 
1) H-1)/° [w+a" —I| 


te ee ee ee ee ed 
ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 
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(1 +3¥ 

(49° a 

1024 Ans. ) 
(Uy (9 + 4m + au")? C 
Solution: (94 400+ 4a) 


@ 
- (9) 4(m+ wy] o> 


_ (9 4-1 (as w+ w*=—1} \ 
(9 4) | 


(5)) 125 Ans. -4 
(iv) (2 +2 - 20°} ~ 3 + 300") 4°? 
Salution: (2 4 2@- 20°)(3 - 3a + 307) 

|2¢1 § a) — 27)][3 + 3007 - 30a] 

- }2(— a") - 207) |[3C1 +o) - 309] 

[- 20)” ~ 2097)[3(— 09} - 3.0] 

|- 4ay’][— 3 — 340] 

[~ 4u" || - 60] 

240; 

24x} [a = 1] 

24~=soAns. 
@) b+ y>3)8+C1--y-3) 
Solution: (—i / f-3 yee —f-3 y 


2 


(2@)" + (207) 

64 a” | G4en!? 
‘ 64|a” + o!} 

64 |(m’)? + (wy'] 

64]1° 1 14] 


ee ee ee ee ee ed 
ee ee 
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64(1 1) «\ 
64x2 \ 
i28 Ans. ch 
; 1454-3 Y {-1-V-3 
{vi) a 7 2 =” 
-{ivf-3 |)’ (= -f-3 )’ x 
Solution: +|—— 
2 2 .' 
4 2.9 
~@ 1 (0) a, 


+a!" om 
- {ey } (wy = 

; 2 : 1° ham we 
-Jil-2 Ans. 


(ily = +" -5 
Solution: oy” | w™ - 5 
wo” 1 oa” - 5 
when)? rw"? — 5 
wi)? + o(1)!2—5 
-wsar-5 
-1.5 [ot wo? = - 1] 
-6 Ams. 
wily oF +o” 
Solution: © Sy gy? 
wo Zo! | we? 
(a) 4a! + (00°)? 
ss (1) ‘er! + {1° w? 


‘ -o'i a? 


ieee 
oe wo 


te ee ee ee ee 
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aa sa clack ad 
wy | @ 
a N.T.S. 
bak 
| 
—-] Ans. 


3. Prove thatx° tyre ar + yx + wrx + o°y) 
Solution: x7 + y'--@ + vx | oye + 'V) 
RS (et ne ayia | wy) 
(x | vy \ ar'xy 1 ghrp 4+ wy" | 
(x) hx? + (a? dey + wy] 
(xt lx? + Dey (LY?) 
(x I Ya" - xv | ¥ 
voy = LIES. 
4. Prove that 
x ‘ty + 2 *_3axye = (xtytz}or hep? ort x mz). 
Solution: yi y+ 2° SxvE (xt tzyrtonet ty P= «0 vt oe) 
RAILS (ral ¥ | zhx+ wy | warehx lo ‘¥ + {az} 
Ge Raa + (Oxy + eZ | any oy 1 yz + 
waz + w'yz + PZ] 
(x ty 4 2¥x74 (wy?) by + (0 + co" Kaz) + wz? : 
+y* + (oo + w yz] 
(xiy 12)" HI et" -Dxee(1)2" 4 (1)v?+07(1 +en" pz] 
{x tpt Zila —xy— xz +274 y +(0 ‘Coyz] 
(rive zx’ —axymaz+z4 y- w'yz] 
(x bps zx? = ay = 9 Az + 7+y + w'(~w)yz] 
(xt yl zWa? xp aztz? ty? ye) 
‘ x oxy vz taz’ taf. xyz tary — xy - xyz + yz" 
iy? wr 4 alz~ xyz - x 2 29 + yee — — yz? 


paki 
a iy tz? Sxve LES, 


tee ee ee ee ee ed 
ee ee 
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5. Prave that (1+a){ 1 +03} 1+20*)(1+09")...2 factors = 1, 
Solution: {(1 | wXh + 2 )H{E + wo} 1 w%.m)}... 2a 
factors 
({h © coy t oo)PACL | aot + @*}f..... a factors 
(as ar = a" - 1) 


f(t 1 @)(1 + ay)}" ¢ 
{heat 1 ot we} 

(Fw ar) 4+ wy" 

fOrly’ as 11 @!o=Oanda’=1 
cy" st proved. z 


Roots and Coefficients af a quadratic equation 


Let ax’? + bx+e = 0 be the standard quadratic 
equation, its routs ate: 
- b+afb" - 4ac -~b- le - 4ac 
2a , 2a 
Let these roots be o-, 8 then: 


Sum of the rools = « 1 Bf += - 


Product of the roots = o¢ ff = 


5 6 — Co-efficient of x 
“—~a@ ~~ Co-efficient of 7 
¢ __Constant term 

a 


~ Co-clficienl of x 


ee ee ee ee ed 
es le 
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_, EXERCISE 2.3 


Ts 


rp Without solving, find the sum and the product of the 
Jollowing quadratic equations.. 
(i) x ~Axt+3=0 
Jere, o@=1, 6 =-5, ¢=3 
Let ce, § be ils roots, then: 
ee oe) 
5 se eae « 
P - oc ff = = & —~m 3 
(ti) ax? + 7-112 <0 
Here, oa- 3 Pb HF ged] 
Lut ce, § be ils roots, then: 
. 7 
A 4 -— = 
=p * 
-1) 


—s 


3 Samer i 


= um 


pu off = 

(iii) px*-qx+r=9 
Iker, a@=p, b=-g, cer 
Lat «, B he its routs, then: 


é 
(iv) (@+b}x’-art+b=t 
9 licre, a -aib, b’ =-g@ ¢’=b, 
l.ct o, 8 be its roots, then: 
, é’ (--a 
fh ee = = aes 
Maite ET ere a 


tee ee ee ee ee ee ed 
ee 
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. ~ £4 
P afi = ee: 


(v) Utm) xo + (a tnleta i-v 
Here, ao é+m, b=mt+n, e=n-~i 
Let «, £ be its roots, then: 


bb ma 
s ps ft tame 
Poa es ta 
f fi a f+tm 


(vi) 7x? -Smx +9n = 0 
Here, a= 7, b&b --5m, c=9 
Leto, 8 be its roots, then: 


b -- Sen) Sa 
AY ao 4 B a -_ 7 > 
€ 9 
P wefZ .- 7 


2. Find the vatue of k, if 
(i) sum of the roats of the equation Lix* — 3x + 4k = bis 
twice the product of the ronts, 
Satution: 2hv> -3e+4k=0 
ilere,ct 2A, b= 3,0 = 4k 
Leto, § be its roots, then: 
i 3 


5 oo # m—— Ho F orera 
? a ie eT 
; gc. 4k 
ra ane eee" 
Nose, lp, wile Lhe given condition ‘ 
4 Soop (pultine values of 5. ?) 


-k 


Looe 2 '- 3 
% 2X2=>1 oo 


tee ee ee ee ee ee ee ee ee ee ed 
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3 
% k 
3 
kA , 


(ti) = sum of the roets of the equation M+ (3k - xt Sk = 
G Ey times the product of the roots. 
Solution: =«o-¢_ 1: (34-7) 2 Sk=O 
Here,a@- 1,b—3k-7,¢ = 5k 
Let <. § be its roots, then: 


1 
4 Sk 
P-- off = a = 5k 
Now, applying the given condition 
5 -§ (putting values of S, P)- 
3 
—3k+7= > (5k) 
1Sk 
-6k+ 14 = 15k 
- 6k - 15k --— 14 
~21k —-14 
24 2 
~=-2' 3 
ds Find kh, if 
fi) sum of the squares of the reots of the equation 
4h’ + 3kx -8 = Dis 2. 


Solution; Let ~«, Phe its roots of the equation 
4kx+3kx-8~0, — then 


tt ee ee ee ed ee 
se 
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88 
b x eo =i 
: +f =----— > <== 
y et pe Hae aeT 
oe =2 
i. -> 
Now PtP is 2 


(given condition) ° 
(ec + BY - Jef =2 


Putting values of o + ff, off 


23060 UB 
sam of the squares of the roots of the equation 
x? _ 2ky + (2h +1) = 0 is 6, 
Solution: Let «, 8 be its rocts of the equation 
x’ — 2kx + (2k + 1)=0, then 


fit) 


be aes 
Seo tp=-2--CM p_ oc ff wf, ! 


‘ =2k+] 
4 Now, "+P =6 (given condition) 


Putting values of « + 8, «8 


te ee ee ee ee ee ee ee ed 
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eee 
(24° - 22K 11) =6 
4h? -4k-2 =6 
4 4k-2 6 = 
4k. 4k 8 ~0 (Dividing by 4) 
: k--2 =O 
AVR -2k-- 2 = 
Atk V+ 2(k 41) =0 
(A 1 |XA-~-2) = 
Atl= or k- 2 Q 
k =-] of k= 2 
4. Find p, if 
fi} the roots of the equation x° ~ x + p= differ hy unity. 
Solution; |.ct », and « — 1] be the roots of x — x 1 pP’- 0, 
Then o toc — See fee) t 
a ] 
2e—]-1 = 2e=-]+ls2e=25K=] (i) 
£ 
and =(~-Wer= =p’ oor (oe. sO) 
Putting values of «< irom “guation (a) in cquaiion (1), 
we get : 
11-1) =p? 
(0) =p" 
pO 
> ai a 0 
fil} the roots of the equation x’+3xtp-2 = 0 differ by 2. 
Solution: Let c, and « - 2 be the roots of x74 30+} p—~2-0 


Then o tee — 72 7-263. 


2x—2-~- 3 = We =- 342 => Que sa] a x=-5 (i) 


te ee ee ee ee ed 
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> " 
and afe«—2}= ; -- a = p-2 oF os(oc- 2} = p - 211) 


Putting valves cf « from cquation (i) in cquatien (ih), 


wit get 
: 1 
1 (-t 4 
a(t) +e 
if 5 
is 
> 
ae a 
5 
pat? 
5+8 
aS 4 
13 
a | 


AR fised m, if : 
{i} the reats of the equation x* — Tx + 3m - 5 = © se 
the retution 308+ 2 = 4 
Solution: ao 7x 3a 5--9 
Lcte. Bb: its roots. then: 


7 
S «ip 2 . 1) | PRE | 


‘ A-repin (1) B Jew 
Now, Jeu: 2p -4 (piven) 
Putting Bf -F- =~ init 


ee ee ee ee ee ee ed 
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Sor + 2(7— oc) - 4 
3a 4+ 14d-2« =4 
Jo —~ 2a = 4- 14 


oo +-10 
Now, «+f =7 (froma) 
Putting «=~10 init 
~10+f8 =7 
Bp +-7+10=17 
Now, <P = 3m—5 


Putting values of e, § in it. 
(— 10)(17) = 3am § 
~170 =3m-§ 
3m =-1704+5 
3m =~ 165 
165 
a a 
(if) the raats of the equation x? + Ix + Bin — 5 = 0 satisfy 
the relation 3a- 2B = 4 
Solution: ox 7x3 3m — Ss 0 
Ict o. J be the roots of this equation, then 


: ae | : 
S-~o+ B ram? (i) 
c 3m-—5 
P xf a 4 =3m-5 (ii) 
Now, Ju — 29 - 4 (given) 
‘ B =-7~0 from {i) 
Putting Bf -~7.-0 init 


Joe - 2(-7F-oc} - 4 
3m + 144+ 2a —4 


ee ee ee ed 
ee 
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Putting pieae in (i) 
—2+f =-7 
p 2-74+2=-§ 
Putting values of =, p in it. 
(— 2-5) =3m-5 
10 =3m-—5 
3m =10+5 
3m =15 
om =5 
(ili) = the roots of the equation 3x — 2x + Im +2 = 0 satisfy 
the relation 7a — 3B = 18 
Solution: 3x°-2x+7m+2=0 
Lot ox, B be - roots, then 


; (-2} 2 
S$ «<+f= --2. 2 ai 
P. «f= = ‘me? (ii) 
: _ Foe — 38 =18 — (given relation) (iii) 


2 : 
B=Z-« from() 
Putting f =2 - in (iii) 


‘ Tec —3(5 ~ oe) = 18 
Toc ~2 +30 = 18 

Wee = 18 +2=20 
oa =? 
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Now, oc fi = 3 


4 7m +2 


hh Find mt, if sum and product of the routs of the 
following equations is equal to a given number i, 
(i) (2m + 3).x? + (7m — 5) + Bm — 10) = 0 
Solution; (2m + 3)x* + (7m—5)x + (3m—] 0)=0 
Leto, § be the roots of the equation, then 


wtp 2 _. Om-5) 
" ae sa 3) 74 OF 
‘ P c¢ 3 = 10 
amd i = ccf} - a = ie (ii) 


_Um-5)_ 3m-10 
(2m + 3) on + 4 (cach = A) 


‘ => —~{(Tm-5)-—3m- 10 
-im+5 ~3m- 10 
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3 
‘Thus, m5 
(ii) 4x? ~ (3 + Sra) x — (9m ~ 17) = 0 
Solution: 4x° (3 + Sm)x- (9m--17)=0 
Let ec. § be the rvots of the equation, then 


a. oom {given} 


6 (Gra 
and? «= .£ AY amd {given} 
(Roe. Cnn (cach -- A) 


345m -9m+17 
Smm+Om -37 3 
l4m — 14 
m =] 


te ee ee ee ee ee ed 
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L if a, ft wre the roots of the equation x" + px + q 4° 
then evaluate —s 


{9 at + gs (ii) ap b ap’ {iii} ate 


Sor s4aar vad vam > gt 
= aa 
tow. So a+ B <7 lg ‘=p 
, 
poopy 1 8 
Part {i) o + 8 =(a! py -2of 
Putting vahies of a | Bap, we get 
= (= py 2g 
-- po 2q 


Part (ii) a B + off 
= erptoe | fF) 
= afl(a + BY - Zep 
Putting values of offic 1 8, we get 
=q[(- py - 24} 


Pari (thi) a a 


te ee ee ee ee ed 
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Pulling values of a1 B. a8, we get. 
1 
= gl ey ~ 29] 


- 7-24) 


2. if a, Pare the roots of the equation 4x’ — &% + 6 = Q, 
then find the values of 
1 ol 


@ 9's (i) of 
sae l l 
Gu)! ap? {i¥) oF 
Solution: 4x? $x +6=0 
ae ~5 (~5) 5 
Thus, a +f ae er ee 
e 2.635 
ap w: 4° 2 
Part (i) we 
a p 
Bia 
aa 
218 
ap 
Putting values of a+ B aB. we gei 
5 
-- 4 ae a 5 x 2 
nae Sake See ae 
2 
‘ 5 
6 
Part (ii) rae 


ee ee ee ee ed 
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(apy 


a, =t : Putting values of @B, we get. 
ean i 
Part (iti) ap * ap: 


ait 


Part {ix} at 


Visit www, download classnotes,. com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 31 of 73) 


Written/Camposed by: - SHAHZAD IFTIKHAR Contact # G313-5665666 
Website: www, downlosddassmotes.com , E-mail: ifta i 


MATHEMATICS FOR 10" CLASS (UNIT # 2) 


Pilot Super Ong Mathemati:s 10" 98 


{a a+ BY —208 - a 
(x + Pta+ BY -- 3008] 


a8 


Putting values of @ + § af. we pet 


: 3|2-2]. 
4\16 2 


¥ 
wing ele 


3. ff o, fi are the roots of the equation be? + mx +n =0 
(i # 0), then find the values of 
@ aap Gy) Tt 
Solution: i? tmx t+n=0 
it Ff 
m «ff - —7. op 7 
Part (i) of + eB 
= (apy (a + B) 


Putting values of at B,a 8. we get 


Br 
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Part Gi) 4 7 # 
of 


{a + By -2af 
(apy 
Pulling values of | fof, we pet 


i 
we 
| 


\ 
vw ont) 2 


f (a 2nf) 
a 
‘ Formation of a quadratic equation 
Uf ex und ff are the roots of an equation, then equation is: 
x (a iB) x? op ~9 
1.¢. x Sri P =0 


te ee ee ee ee ee ee ee ee ee 
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r 


EXERCISE 2.5 


LF Write the quadratic equations having following roots. 
(a) 1,5 
Solution: ; 

S Sum of the roots T+3-6 

P Product of the roots (1x5) 3 


bqualion is; x Seif -O 
Putting values of S and P, we pet 
Cd (required eq.) 


(bh) 4,9 
Solution: 
N Sumiul the poets (429° 23 
PP Product of the roots 4x9 3h 
Liguation ts: x SxtP 0 


Putting values ofS and P. we get 
yx (3x1 36 =9Q (requ. cx.) 


{¢) - 2.3 

Sulution: 
S Sum of the roots -2+3- 1] 
P — Praduet of the rants -(- 2X3) --- 


Liquation is: x SrtP =0 
Putting values of S and ?, we get 
vols t-Gr 0 
ox 6-0 {reqd. eq.) 


(d) 0, 3 

Solution: 
s Sam af the roots Q+(-3)=0-3=-3 
f* Product of the rools (Oy—A) 0 

L:quation is: vse iP 6 


Putting sahws ofS and 2. we get 


te ee ee ee ee ee ee 
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vy (-3yn+0 -0 
x+fe -0 (requ. cq.) 
{ce} 2.— 6 


Sulutiva: 


AY Sum of the roots +24 (-6)=2-6=- 
P-  Productofthe roots ~=(24-6)=- 1 


ee ee 


en 


Equationis: 2x Sri? O i 
Putting values of S and P, we get \ 
vo (4+ 12) =0 L 
vit 4y-12 =0 (reg. eg} 
(f) -1,~+7 
Solution: 
§ Sum of the roots ¢- 1) + (-7) =- 1-7 =-8 
P Product of the routs = {- 1-7} =7 
Equation is: x" -Sxt P +0 
Putting values of S and P, we get 
-(-B8+7 0 
vaste? OF  {reqd.cq) 
(yz) 1+ AHF 
Solution: 
4S Sum of the rots lair] g=2 
# Product of the pools (] oaKl—#) 
; ur- jes 
AA 1th) art 2 
I atclivan bs. 6 S&P OD 
n Putting values ofS and ?. we pet 
; avid 0) (ivyd. vy.) 
<N (hy) - 302 ,3-~/2 
| Solution: 
~ S- Sun of the :eots 31 VY2+3—Y2- 6 


tt ee ee ee 
es 
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eee 


P Product of the roots = (3 +42) 3 - V2) 
=F -@2/ 
=9 2-7 
Equationis: 47 Set P =9 
Putting valucs of S and P, we get 
x 6¥!'7 -O (reqd. cq.) 
z. If & f are the roots of the equation x’ - 3x + 6 = 0. 
Front equations whose reots arc 


(a) 2+ 1,241 (ob) od PP 


tl a 
(ch B (ad) Ba 
1 
(c) a: fe G B 
Solution: Fiquation is: x? —3x F6- 0 


‘ 3 
thus, a: f - 2. 3, ap-* =6 {d) 


{a) Roots of the required equation arc: 2 + 4, 2fttt 


Thus, 
Y Sum of the roots = 2a + | + 28+ 1 
=2a+ 28+2 
S$ =2ai pyr2 


Putting valucs of a + 8. we wet 

~2(3) + 2--6+2=8 (i) 

P = Product of the roots 

= {2a + 128+ 1) 

«heft Jot 28 + I 

= deh + Ita + By + I 
Putting values of aff, c+ B (from 4) 

= 4(6) + 2(3} + I 

=24+6+!=31 (ii) 


te ee ed 
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$e 


Equation is: x -Sx+P=0 
{putting valucs of S and P from (i) and (ii)) 
x — 8% +31 =O is the reqd. eq 
(bh) Hoots of the required equation are: a?,B? 
S-- Sum of the roots = a? + 


~(@ } BY 2ap 
=(3 -2(6) (from) 
=9-12=-3 (i) 


F = Product of the reots 


2 


= (6) (from A) 
= 36 (ii) 
Required equation is: 
x -Gx+P =0 


Putting values of S and ? from (i) and (ii) 
x ( 3ivt 36 +0 
x + 4x4 36 =0 is the reqd. eq. 
{c) Roots of the required equation are: - ; : 
S$: Sum of the roots =t44 


ai 


o 7 or 
ed 
ap 
9 Putting valucs of aff, a + 8 from A 


3 4 
$ "572 (i) 


te ee ee ee ee ee ee ed 
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fd) 


P Proguet ef the roots ~ F It 


ar (ii) (from 4} 
Required equation is: 
x SrtP-0 
Putting values of $ and / from (1) and ¢17) 
Bi Ma Do 
w- 5K i A 0 
multiplying by 6, both sides 
6x” 3x +1 +Ois the reqd. eq. 
a fi 
Roots of the required equation are: B a 


. a B 
Re Ss - == 4 
S Sum ol the rofis B fn 


of 


Putiing values of a - PB, aB. from A 
(3)' - 26) 


5 (i 


st ee ee ed 
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: a Be - 
E Product of the roots - +7 x«x*T 1 (ii) 
Required equation 18: 
v Sr'P-O 


Putting values of S and P from (1) and (i) 


+ 1 
a [-5 xe a 8 


xt Sx +1 +0 (multiplying by 2} 


2rax’'2 20 is the reqd. cu. 
1 


} 
(¢) Roots of the required equation are: at rhs B 


Si wie ea ee 
§ Sumoftherovts a: f i a' B 
Boia 
afi 
2B 
ta-«Dy:* op 


Pulling values of ee + Band @ff from ¢. 
3 


5 (Rte 


(ae py+ 


ed] 
t 
13) 
ed 


+ I 
P Product ot the rools (it) Bab a; ] 


te ee ee ee ee ee ed 
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Putting values of a + # and af, from (4) 


p =0¥§ }-5 Gi) 20° 


Reguired equation is: 


x $x+P=0 ™, * 
Putting valucs of $ and ? from (i) and Gi) Q) = 

Phe 3, x 

x 5x 4 a 0 a. 
(Multiplying by 2) 


ty -Ix+3-0 required @q, 
3. if a, f§ ure the roots of the equation x’ + px +¢ = 0. 
Krom cquations whose roots are: 


a 
(@@) ap? (b) ne 
Solution: 
Given equation is x7 4 px + gq ~ 0 whose roots are anf 
24+ p~—-Fe_p ap-2-g (A} 


(a) Reaty of the required equation are: oP 
$ Sumofthe roots of + 


= (a + BY — 208 
=(<pY 2g (from 4) 
SPF = 2 ccsvesdiveee (i) 
P =Product of the roots * 
=(°\f) 
+ (apy 
~ g? ose... a(ii) (from A) 
‘ Required cquatton ts: 
v-Sx+P-0 


Putting the valucs of $ and P from (i) and (ii) (reqd. oq.) 


te ee ee ee ee ee ee ee ed 
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2 - (pt -2g+ g =0 
{b} Roots of the required equation are: 


_2 8B 
S = Sum of lhe roots = B* a 
of + fF 
ap 
(a + By - 208 
- op 
Putting the values of @ + f and a, from {4} 
(-p) - 


— 


Ik 


se aeee ree 


By 


P = Product of the roots = 5 x a" 
Required equation is: 
x7 -Sx+P =0 
Putting the values of 5 and P from (i) and {ii) 


esc 


{multiplying by q) 
a a Bs =O {required ¢q.) 


te ee ee ee ee 
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| EXERCISE 2.6 | 
I, Cise syathetc division to find the quotient and the 


remutider, when 
(i) (74 I~v-)D tet) 
Solution: 
PO) =x +Tx-1 
Here, X¥-~aq =xt] 
: a =-] 
Write co-efficienls from dividend in a row. 


Depressed equation is x + 6 and remainder = — 7 
Of) =x+6 R=-7 
(ii) (4v" - Sy + 15) + (x 4-3) 


Solution: 
Pox) ~ 4x" - 5x 415 
; — 4x° + Ox" - 5x4 15 
Here, Xx @©x+3 
a =-3 
Woting the co-effictents from P(x) in a row. 
4 0-5 15 


il} -12_ 36 -93 
4-212 31 [8 


ivi 4s W2y+31 and R- - 78 
(iii) = (tax - av 9-2) - (ie - 2) 
Solution: 
Peay zat ta - 3x12 


ee ee ee ee ee ee ed 
ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 
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{ere, toe Meee ee 
a 2 
Writing the co-effivicnis [tom P¢éx) in a row. 
=3:.:2 


l 
> 
2 


Ofxy oxi +ax+3andR $ 


a Find the value af ht ustitg syathetic division, if 
(i) 3 is the zero of the polynomial 2x* ~ 3x? +9 
Solution: 


Pixs} Day’ ~ Bax’ 9 
=20 Fax’ i Ox + 9 

and au 3 

I hus. "Sh (} Y 

Uf + bR 2th + 54 


-Y + EB 1-27 + 63 


~34 1 & 


If 3 is zero of Pex), then # = O 


Llere. R =» -27h163 U 
27h +63 0 
27h - -63 
-63 7 
fi 7373 
fFé) Lis the evn of the polynomial x" - Tn? + 11 
Solution: 


Pix) - a? - 2h «1 
x Dax: Oe I 


‘ and a | 


te ee ee ee ee ee 
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1 .+2h 0 i} 
] -2h+i —2h +t 


~2h+1 +~2h+1 ~Zh + 12 


‘Thus, 


If | is zere of the pdlynomial, then # = 0 
Llere, R --2h+12-0 
2h+12 =0 
24h =-12 
- 12 
Ao: os = 
(iii) —1 és the zero of the polynomial be + 5hx -—23 
Solution: 
Pay = 2x + 5Shx - 23 
~ 2x4 Ox? +5hx — 23 
and on | 


Sh ~23 
—Sh -2 


‘Thus, 


—54 -25 
I!'—i is zero of the polynomial, then & = 0 
Jicre, R =.-5h. 25=0 
Shk-25 -0 
5k -—25 
25 
hk a tee 
3. Lse synthetic division to find the values of f and m1, if 
{i} (x + 3) and (x - 2) are the factors of the polynomial 
‘ + de? + Qi tm 
Solution: 
Ilere, Pix) =3° 4 497° + 2k + om 
and xX @=x+3 


te ee ee ee ee ee ee ee ee ee ee 
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Therefore, a=3 
By synthetic division 
I 4 


Since 3 is zero of the polynomial, therefore, KR = 0 
Ro =-66+m+9-0 
Thus, -6/+m+9=9...0.0000.0.....d) 


Again x a—x--2 
a 2 
By synthetic division. 
1 4 


4/4 a+ 24 


24412 


Since 2 1s vevo of the polynomial. therctore, # — 0 
R =-4f+ m+ 24-0 


, ‘Lhus, 4fi nt) 24 = 0......0...-.00) 
Subtracting (ii) from (3) 
i ~ 101-15 -0 
7 —-(O/ =15 
, 28.3 


“_ 49° 


3 
Pulling # =—3> in (ij, we pet 


4-3] -m-9 =o : 


‘ : GtmeF =G 
m --9 9 
m ——I18 
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pr 


Thus, f ->, m--i8 


(ii) {a — I) and tv + 0) are the factors of the polynomial 
vo Six” + lx +6 


Nalution: , 
biere. Pay ox Jin’ + 2my © 6, 
und xX ao7sx:-l 
a i 


(sing synthetic division 
1 3 Dat 6 
-3i wf Jin - 


2a -- 34 | 


3-1 
2m ~- 3f+7 


-3r] 


Since | is zero of the polynemial, therefore, K - 0 
# Im BIT 0 
‘thus 2n -3+7  eepereree t 
Pia} - vx i 2m tb 
Again x a «xl 
“ ft aa | 
Using syithetic division. 
™ =3f 2m & 
_l 3-3 -2m —3i- 1 


34-4 Int 34 b)-2 = 35/4 5 


I. Since — 1 is cero of the pelynuinial. therefore, KR 6 
‘ R -2e 3f:'°45 Y 


= a. thus. -29 Mti a 
oan Subiracting (ii) trom (1), we get 
. dan 2 i 
aA 
- 4m «= -2 
2 j 
~“ Ail —4 = 


te ee ee ee 
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i 
Putting om =—> in (i) 


l 


-~1l-NMt7 =0 
-uMo=-7+} 
-31 =-6 


-6 
fo =rye2 


] 
Thus, f = 2, a 


4, Solve by using synthetic division, if 
{i) 2 is the root of the equation x — 28x + 48 =0 


Solution: 


Here, P(x) =x? — 28x + 48 
=x + Ox’ — 28x + 48 
and a =2 
Using synthetic division 
| 0 -28 48 


4 -48 


Depressed equation is: 
x'+2x-24 =0 
x +6x—4x-24 =0 
x(x + 6) - 4x +6) =0 
(x + 6Xx-4) =6 
‘ x+6 =0 gives x2-~6 
or x-4 =0 — gives 1=4 
Roots are: 2, ~ 6, 4 


ee ee ee ee ee ee 
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(ii) 3 is the root of the equation 2x" - 3x" ~ 1Lx + 6 = 0 
Sr Hides P(x) = 2x? —3x*- 11x +6 

and ee. te 3 

By synthetic rae ay ‘ 


Depressed cquation is: 
2x? +3x-2 =0 
2x7 + 4x—-x-2 =0 
2x{x + 2)— lix+2} =0 
(x +2)(2x~1) =@ 
x+2 =0 gives x=-2 


, t 
or 2x-1=9 gives X= 5 


1 
Roots are: 3, — 2,5 
(iii} ~ 1 is the root of the equation 4x) x7 -11x-6=0 
Solution: : 
Here, PO) = 4x? ~x*— llr -6 
and a =-1 
B thetic division 
= 4 -1 -it -6 


4x°—5x-6 =0 

47 -8x4+3x-6 =0 
4x(x — 2) + 3{x—2} =0 
(x- 24x43) =0 


4 Depressed equation is:. 
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x-2 =0 gives x=2 


or 4x+3 =0 gives x=-3 


Roots are: — 1,2,-2 


5. Solve by using synthetic division, if 
(i} } and 3 are the roots of the cquation xt 10x7+9=0 


Solution: 
Here, Pi) =x*-10°+9 
xt + Ox" — 10x" + Ox +9 

and a =t 
By synthetic division 

i 0 10 

J 
~9 

Depressed equation is: 


xi x?-9x-9 =0 
3 is again a root of the equation. 
Here, a =3 


-9 
t 
! 


Depressed equation is 

xrt+4x+3 =0 
| ixt3xt3 =0 
x{x | 1)+3(e+1) =0 
(x+1}x+3) =O 

x+] =0 gives x=-] 

or x+3 =6 gives x=-3 
Roots are: 1,3,-1,-3 
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Se eS 


(ii) 3 and — 4 are the roots of the equation 
xt +2) —13x*— lax + 24=0 
Solution: 
Here, P(xp =x" + 2x) 3x7 — 14x + 24 
and a =j 
vision 
sd gaa . 2 13-1424 
15 6 24 


Depressed equation is: 

x + 5x7 420-8 =0 
Again gad 
Therefore, 


Depressed equation is: 
+x-2 =0 
ve +2x-x-2 =0 
Mx+2}-i1&x+2) =0 
(x+24%x-1) =0 
x+2 =0 gives x=-2 
or x~-1 =0 gives x=1 
Rovis are: 3,-—4, - 2, 1 


Simultaneous Equations 


A system of cquations having a common solution is 
calicd # system of simuitancous equations. 
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EXERCISE 2.7 


Sotve the following simultaneous equations. 


I. x+yp=5; —-2y-— 4=0 
Solution: REY Dia ricesicesoll 
x7 2p 14 =Dioecccccacenes ~(ii) 
From {i} x =5-y 


Putting x =5-y in (ii), we get 
(5-yy-2p-14 =O : 
25+ —10y-2y-14 =0 
y -12y+25~14 =0 
_¥~ly+th =0 
yi» y~liy+1l <9 
yY- I - lly 1 =0 
(v~IMy-1h) =0 
y-l =0 gives y=] 
or y-1ll =0 _— gives y=I1 
Put y =1 in (i), we get 
x+i =§5 
x =$-)]=4 
One pair is (4, 1) 
When y =11 
| Put) y =1) in (i), we gei 
x+Ib =§ 
x =5-11=-6 
Second pair is (- 6, 11) 
Sol. Set = {(4, 1){- 6,11 
2. ax -—2y=15 shade! Ge Se M 


Solution; i) 
ago: i a {ii) 
From (i) 3x eee 
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Putting this value of x in eq. (31) 


P| 
(ERT (Rony 
1+4)°+4 + 
a 
Multiplying by 9, both sides 
ie (apie ad =9 
1 + dy’ + dy + 3y + Oy 97-9 =0 
+7Ty-8 =0 
y—y+B8y-8 =0 
vy-1)+ 8-1) =0 
v-1IG +8) =0 
y-1l =0 gives y=1 
y+8 =0 gives y=-8 
When y= 1, put y = 1 in equation (i) 
3x-2(1) =1 
3x~2 =1 
3x =1]+2 
3x =3 
x =] 
Ome pair is (1, 3) 
When y=— 8, puty == 8 in equation (i) 
3x —2(-8) =1 
3x+16 =1 
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Sol sct = {(l. 1).- 5, tans 8)} 


2 § 
3 x-y=Ti 2322 
Solution: K-y =7.......0. (t) 
2 5 sg 
xy? Sa cEpaeeee (11) 
Multiplying by xy 


x-y =F (from i} 


Putting x «7 +p in (ili), we get 

2y- 37 +y) = 27+ Hy) 

2y --35--5y —2(7y + v’) 

—By -38 - ldy4-2¥° 
Ae} l4y ty b 35 =O 
2¥ +17y +35 -0 
2y7 1 Jp+ 10y+35 =0 

W2yt T) + S(2p+ 7) =~ 0 

(20+ 7+ 5) = 0 

0 

0 


avt7 = 
yt+§ 


gives pr — 


WN} 


Bives pu— 
Fa ot 
Putting vy =~ 7m (i}, we get 


s(t 


7 | 
tt5 = 7 
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$$ ee 
_14-7 
rie 
_i 
eo 
Onc pair ts (2-2 
.2 2 
Putting y =~ Sin (i), we get 
x- (-5} =7 
x¥t+5§ =7 .- 
x =7-5 
x =2 
Secad pair is (2, ~- 5) 
Sol.set = {a.-55. 7h 
_ : a 8 
4. x+yp=a-56; xy? 
Solution: x+y =a-8b..,....(i) 
a b su 
ey iP caja sewes (ii) 
{Multiplying by xp, both sides) 
ay- hx =2xy 
trom (i} x =a- b-y........{iv) 
Pulling this value of x in (iii), we pet. 
ay- Ha-b—-y) =2(a~b—yXy) 
; ay-ab+ & +by ~2ay- 2by — 2 
2y" Lay + by ay+2by--ab+b" =0 
2? ay i jby—abi b* =0 
‘ 2)” (a - 3b —tab-B) =0 
‘ {a - 3b) t+ V[-{a - 38)"] + 4 2)fab — 6 
2(2) 
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pe eee 
y- Bu btvareg ~ Gab + 8ab — g5 
U 


¥ __ fa ~ 34) 4 a + Jab + $° 


4 
y Basar HP ¢ 
y G3) E(a + 8) ¢ 
y- Gai aroy 
4 


Mop = {2 = 38)— (+4) 
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Onc pair is es) 
eae, 
Wheny —&8 
Put it in (iv) 
x -a~-6-(-6) 
x- a-bt+bh=g 
Second pair is (a, - 6) 


Sol. set ~ {ta on : | 


5. a+ Gy = 1007+ tay 
S«slution: 
StPrac nd gi 
from (i) ¥4+¥—2%4+1=10 


“+¥-2y ~10-1 
a x+y —2y MS os luedeues (iii} 
fram (ii) V+yP+4, =] 
Subtracting (ii) from (iii) 
-2y-4x =8 
zyidx --8 
yi2y »--4 (Dividing by 2) 
PoeH4-2er (A) 


Putting =p  =~4-2x in (ii) 
xv 4+(—4.. 2x)? + 4x = j 
C16 ae 4+ 6x4 4x =] 
5 evicted 15 --0 
+4x¥+3 = ae are 
ee ae (Dividing by 5) 
(x + i}4 3 4+1) =0 
ix + iIXx+3) =0 
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x4#1 =O pBives x=-] 
or x+3 =O pives x=-3 
When ‘x ==-—] then from {A} 
y =—4--2- 1) 
y =-4+72=-72 
One pair is (- 1, - 2} 
When x ~— 3, then from (A) 
y +-4-2(-3) 
y =-4+6=2 
Second pair is (~ 3,2) 
Sol. set = {(-1,—2),(-3, 2)} 
6& xt IP +t iP =S53 +2" +7 =5 


Solution: 
(xe+1P+OsIP =5 
, +2 +¥ =5 fi) 
x +2e+l +P t+2yti =5 from (i) 
x bya x+2Qy+2 -5 
ty Wet Wy =F ., {A) 
V4+4x444+y =5 from (ii) 
| +P eay elo oi. (B} 
A By gives 
—2x--2y =2 
x-y =-1 (Dividing by — 2) 
Cet Je ere eee 1): 


Putting this value of x in (A) 
y IY ty? + Wy b+ 2y =3 
9 -  - tyd 1 +74 2y-242y 23 
2y42y41-2-3 =0 
2y°+2y-4 =0 
=O 


Yty-2 (Dividing by 2) 


te ee ee ee ee ed 
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y +2y-y-2 =0 
yyt 2)-1+2) =0 
w+2yy 1} -0 
yt+2 =O pives p=-2 
or y-l1 =O gives p=f 
When y =-—2, then from (iii) 
x =-2-1%3 
One pair is (- 3, -— 2) : 
When y =1, then from (iii) - 
x =+}-1)=0 
Second pair is (0,1) 
So}. sct = {(0,1),(— 3, —2}} 
7% 80x42 =22, ot+y =29 


Solutien: 


Y+2f =22 000...) 
5f¢+y¥ =29 ........4i) 
multiplying {1} by 5 
§x° +10) =110 ........(iii) 
Subiracting (ii) from {tii) 
-% =-8] 
y =9 (Dividing by - 9) 
Thus, y =+3 
%' When = =y =3, put it in (i) 
\) x +23Y =22 
+18 =22 


aN 7 ae ~18 


N Thus, +22 
ws Pen is (+ 2, 3) as 


When y =—3, then from {i) 


te ee ee ee ee ee ee 
ss 


Vis? www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
{Page 58 of 73) 


Written/Camposed by: - SHAHZAD IFTIKHAR Contact # G313-5665666 
Website: www, downlosddasmotes.com , E-mail: ifta i 


MATHEMATICS FOR 10" CLASS (UNIT # 2) 


Pilot Super Onc Mathematics 10" 125 
x +2(-3yF =22 
xr+18 =22 
: x = 22-18 
x =4 
‘Thus, x =t2 


Second pair is {+ 2, — 3) 
Sol, set = {(+ 2, £3)} 
8 4x7-5/'=6 , 3x7 + y?= 14 


Solution: 


Adding {i} and (iii) 
= 76 


H + 
ho 


192" 
x 
x 

When x 2, (ii) gives 


32y+y¥ =14 
l2+y> =14 


od ow ob 


Onc pair is (2, +2) 
— 2, (ii) gives 
14 


6 
rae 
Hw 8 oo o@ 


A 2 


N— — 
I+ . 5 
< 


i 


re 


J 
Sccond pair is (- 2,442 ) 
Sob set ~ : Ox J2 y} 
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9 W-Hlaed , 2x°+5y'=7 . 
Solution: ; 

TBP 4 ree @ 

QW 4 Sy =F ceesseee (ii) 


itiplying (i) by 5 and (ii) by 3. 
Wee 457-15" =20 .....4--(A) 
6x7 + 15y> +21 .....-77 (B) 


(A i B) gives 
4lr =41 
x =1 
‘Thus, x =41 


When x =1, (ii) gives 


a1y+ sy = 
2+ Sy” = 


One pairis (1, £1) 
When x =-~—1, (ii) gives 


2-lY + Sy? = 
2+ Sy" =7 


Second pair is (— 1,41) 
\ Sol. set = {(+1,41}} 
1.0 x t2yt=3 , 2x7 + 4axy—Sy"=0 


Solution: pe 2" oh reer - (i) 
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eee a 
; Yr + day - Sy? - 0 TT Terr eee (ti) 
x + Sxy--av-- Sy? =0 from (ii) 
XUa | Sy) -pfx + 5y) = 0 
(x + Syjfx-y) =0 
x~y =Ogives x=y........ (A} 
x+5y =0 gives x=—Sy.... (B) 
When x =y, (i) gives 
Oy +2y? -3 
yi +2f =3 
3 <3 
yo = 
vy =ti 
then from (A), put y =+ 1 init. 
x =+! 
One pair is (+ 1,+ 1) 
When x =— $y (1), gives 
(Spy +2y* —3 
25y* + 2y" =3 


277 =3 
3 
2 = 
oa 
are 
og ~~ (taking sq- root) 
H 
y * + 3 
1. 
| Put y =+3 in(B) 
] 
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fo ee | 
Second = t= 
paris (=5.1! 


SoL set = enan(eeaz}h 
HW. 3x7-y'=26 , 0 ax?~Sxy-12y? =O 
Solution: 
as acy | eee cy" 
3x* — Say ~ 127 =O  ....... (ii) 
3x” Oxy + 4ayp-12¥ =O from ii) 
3x{x - 3y} + 4y(x—3y) =0 
{x - 3y)(Gx + 4y) =0 
x-3y =Ogives x=3y....... (A) 


3x +4y —O gives xo-% 
When x ~3y. (i) becomes 


H3yy -y? = 26 
Hoy") — y =26 


y =t! 
Puty =+1 in{A) 
x =Htl}=+3 
‘This gives ordered pair as (+ 3, + 1) 


-4 
When x= = (t} becomes 
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en 


ly = 26 


ieee 3 =78 (multiplying by 3) 
13 y? = 78 


¥ 75 
y= 
y ~2y¥6 
¥ 


_ Aes) 


x = |—_- 


Put 


* 


‘This gives ordered pair as Geo | 


mofo) 


12. xP + xy =5 2 yt+xy=3 
Solution: 


etx =5 (i) 
yty a rere {ii) 
%' x+y) = from (i) ...... (A) 
% yO tix) 3 from (ii) 
« or Wx + yp) = ere re erent: | | 


FP seaside) 


tt ee ee ee ee ee 
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Puttin: = 
2 x = ays in (i) 


5 
25y* + 15,7 = (multiplying by 9) 


Sy +3y =9  (Dividingb 
¥ 5) 
By 5 
ae 
y *3 
y at /o-4o 


3 
When y “tO ) gives 


Oe) ae 


One pairis { —* 
22" a 
—~3 ; 
x ==(_—3_ 
ni} 
ee 
a2 
Second pairis (-—5, oa | 
v2" 2V2 


Soi. Set = (-355. ss | 
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13. x? 2xp=7 , xy t+3y? =2 
Solution: 
—2xy =F oe Ci) 
es. yt3Y =2 ow. Gi) 
multiplying (7) by 2 and (ii) by 7 
—4xy = 14 (A) 
Tay +21 = 14 oy (B) 
(A 8) gives 
2x7-1llxy-217 =0 


2x? - 14xy + 3xy- 21 =0 

2x{x — Ty} + 3y{x - Fy) =0 

(x- 7yY(2x + By) =0 
x-Ty =0 gives x= ib . {©} 


2x+3y =0 gives x --2 .D) 


Put x =7y in (i), then we get 
(Fy) — 207Tyy =7 
497 - 14y? = 
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One pair is (+t : 
Js” Js 
From D, x = -2 


Putting this valuc in (i) 


CP y = 
a af =7 


of +12y° =28 (multiptying by 4) 
21y =28 


Putting y ais in (D) 


Second pair is (5, “5; 


, wise (oe oe5) 


heh 
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EXERCISE 2.8 


i, The product of two positive consecutive numbers is 

182, Find the numbers. 
Solution: Lei the numbers be x, x + i 

Then, (x(x + 1} = 182 

x +x-182 =0 
x’ + 14x— t3x—182 =0 
x(x + 14) ~ 13(x+ 14) =0 
{x~— 13Mx+1t4) =8 
x-13 =O gives x=13 


Numbers are: x =13 
x+] =1341=14 
Now, . x+14=0 gives x=~1t4 
We ignore this vaiue. 
2. The sum of the squares of three positive consecutive 


numbers is 77. Find them. 
Solution: Let the numbers be x, x + I1,x+2 
Applying the given condition. 
(x) + (x + 1)? + (+2) =77 


’ txt+2xt1 tx? 4+4x+4 =77 

i 3x7 4+ 6x45 =77 

{ 3x*+ 6x+ 5-77 =0 : 

: 3x°+ 6x-72 =0 

: xv +2x-24 =0 (Dividingby3) * 
, x t+6x—4x-24 =0 


yn’ 


x(x + 6)— 4(x+6) =0 
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(x-4)(x+6) =0 

x-4 =0_ gives x=4 
Numbers are: x =4 

xt+1 =4+1=5 

x+2 =4+2=6 


4, 5,6 
x+6 =0 
x =~, we ignore it. 

= The sum of five times a number and the square of the 

number ts 204, Find the number. 
Solution: Let the number be x 

According to the given condition. 
x45x =204 
x +$x-204 =0 


x? 4 1?x—12x—204 =0 
x{x + 17)- 12(x+ 17) =6 
(xt 17Kx-12} =0 
x-12 =O gives x= 12 
of x+t7? =G~ gives x=-[7 
Number is 12 or — 17. 
4. The product of five less than three times a certain 
number and one less than four times the number is 7, 
Find the number. 
Solution: Let the number be x. 
According the given condition. 
(3x —5\4x-—1) =7 
12x°-23x+5 =7 
12x? -23x4+5--7 =0 


ee ee ee ee ee ee 
ee 
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12x7-23x-2 =90 
la 24xtx 2 =9 
12x{x-- 2) 1 I(-2) <0 
(12x + I){x--2) =0 


x-2 = gives x2 
and l2x+1I =90 ELVES. seid 
ee 
Number is 2 or — ? 
S, The difference of a number and its reciprocal is & : 
Find the number. 
Solution: Let the number de x. 
. | 15 
Then, ae 


4x°-4 = 15x (Multiplying by 4x) 
Ar -15x--4 = 0 
4x? —l6x+x-4 =0 
daxtx 4)-- I(x- 4) = 0 
(x--44x +1) ~0 
x-4 <Q gives x=4 


and 4x+f--0 gives xe] 


Number ts 4 and -— i 


6. The sum of the squares of two digits of a positive 
integral number is 65 and the number is 9 times the 
sunt af its digits. Find the number. 

Solution: Let xy be the number, where unit digit is »y and 

lens digit is x, 
According the given condition. 


tt ee ee ee ee ed 
se se 
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X4+¥ =65 oo. (A) 
Number =y+ 10x 
Y+ 10x =O + y} 
¥+ 10x = 9x4 Oy 
1Qx — 9x =Gy-y 
x =8y .........(B) 
Puiting x =8y in (A) 
(By) +y = 65 


64y° + = 65 
65y = 65 
y tl 


y =) {taking +ve value) 
Put ¥ =lin{B) 
x =+&8&1)=8 
lherefore, number ig 8, | 
rf The sum of the co-ordinates of a point is 9 and sum of 
their squares is 45. Find the co-ordinates of the point. 
Solution: Let P(x, ¥) be the point. 
According to the given conditions. 


and x+y =45 0B) 

FromA x =9-y li... 

Putting x =9-y in(B) 
oe 


ay’ - 18y + 81~45 =9 

ay" ~- 18y + 36 = 

, 2 ~%+18 =0 (Dividing by 2) 
yo - by-Jy+18 =6 
Wy - 6) ~3(y-6) =0 

(y- 6-3) =0 P 


ee ee ee ee ee ee ee ee ee ee ee ee ed 
ee le 
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y-6 =0 gives y=6 
Then from (C} 
x 7~9-6=3 
Point is P{3, 9} 
y-3 =Otheny=3 
From (C) 
x =9-3=6 
Point is (6, 3} 
8. Find twa integers whose sum is 9 and the difference of 
their squares is alse 9. 
Solution: Let the integers be x, y. 
Then, xrty £9 one (A) 
and x-y = vse (B) 
From A 
x =9-y 
Putting x =9-yin(B) 
— O-yF-¥ #9 
81-18yty-y =9 
-18y =9-81 
-18y =-72 
72 
y *~ 18 
y 4 
Putting y =4inf(A) 
x*+4 = 
x =9-4=5 
integers ase 5, 4 ; 
9, Kind two integers whose difference is 4 and whose 
squares differ by 72. 


Solution: Let the integers by x and. S 
_ according to the given conditions. 
x-y = 4 eteenaeeer {A) 


te ee ee ee ee ee eS ee 
ss 
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and BaP HP {BY 


t—-y =4. from {A} 
x ~4t+y 
eating x = 4+yin (B), we pet 
(41y-yY =72 
16 ty’ + By-y? = 72 


&8y =72-16 
Sy = 56 
_%6 
8 
¥ 47? 
Put “= 7 an (A) 
x-7AE 4 


¥ =44+7= 4] 
integers are: 11 und 7 
10. Find the dimensions of a rectangle, whose perimeter ix 
80cm and its arca is 37$cm?, 


Solution: BD c 
let x ard y be the fenpth and 
width respectively of the 
reclanyle. : 
A ¥r “B 
According to the given conditions. 
Perimeter: 2x +2y = #0 
Or RN OAD ry cceves esl AA) 
Area: BV = D194 awiowateceds (B) 
‘ x =40- y (from A) 
Putting x =46- pin {B)} 


(40-y)y =375 
40y— y= 375 


te ee ee ee ee ee ee ee ee ee 
ee 
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=> yp -40y+375 =90 
y¥ -2Sy— 15y +375 =0 
yy - 25) - 15-25) =9 
(y— 15)(y- 25) =0 
y-15 =O gives y=15 
Pulling y =1)5in(4)} 
x+15 =40 
x =40-15=25 
Length = 25cm, Breadth = 15 em. 


< | ih 


NEESCELLANEOUS EXERCISE - 2 


ee eee 


os 


i. Muitipie Choice Questions 
Four possible answers are given for the following 
questions. Tick (~} the correct answer. 

(i) - Ifa Bare the roots of 3x7 + Sx -2=0, then a+ Bis 


@ 3 o) 2 
(c) = (d) = 
(ii) 1 & Pare the roots of 7x’ --x + 4= 0, then afis 
-] 4 
(a) {b) 5 
@ + a > 
(iii) Roots of the equation 4x” - 5x + 2 = O-are 
(a) _— irrational (b)} imaginary 
(c) rational {d) none of ihese 
(iv) Cube roots of — lare ¢ 
{a) .- 1,-@,- o (b) -l.a.- oF 


te ee ee ee ee ee ee ed 
—— ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee oe ee 
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.— eta aw 


CC VARIATIONS > 


define ratio. proportions and variations (direct and 
Inverse) 

lind 3°. 4". mean and continued proportion. 

apply theorem of invenendo. alernendo, componendo, 
disidend and componendy & dividend io find 


proportions. 


define jot vartation. 

solve problems related to joint variation. 

usc k-mecthod ta prove conditional equalities invalving 
propartions. 

solve real life problems based on variations. 


EXERCISE 3.1 


et 
co — =e © _— eV 


re Express the following as a ratio « : b and as a fraction 
in its Simplest (lowest) form. 
fi) Rs. 750, Rs. 1250 
Solution: Ratio of Rs. 750 to Rs. 1250. 
750 > 12450 


3 
3: § and in fraction form 5 


fii) qSthom, im 
Solution: Ratio of 450em to Jem. 
450- 300 Dividiny by 140 
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3: 2 and in fraction form =3 


fiti) 4kg, 2ky 758 gpm 
Solution; 2ky 750gm ~ 2000 + 750pm 
2750 gin 
Ratio of 4kg to 2kg 750gm 
4006 : 2758 Dividing by 250 

16 : 1) and in fraction form 1 
fiv} 27min. 38 sec, It hour 
Solution; 27mm 30sec . ? hour 

27x60 1 30sec . | x 60x 60 sec 


1620 4 30 
1650 sco . 3600 sec * 
Ratiois 1650 : 3600 
1656 : 3600 
165 : 360 
. 33: 72 
ae u 
We: 4 or 34 
(yy = 78, 225° 
Solution: 


Ralioss = 75: 225 Dividing by 75 
] 
|: 306 5 


2 fn a class of 60 students, 25 students are girls and 
remaining students are boy. Compute the ratio of 
fi) bays te total students 
Solution: 
Number afboys 60 .25 
-35 
Eotal number of students 60 
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Ratio af hoys to total studenis 
38 : 60 Dividing hy § 
2 
fii) bays fo pirts 
Saturton: 
Numberaufboys 35 
Number af pirls = 25 


Ratio boy to girls 
a0 05 Dividing by 5 
e235 


3 if 3{4x -Sy} = 2x - 7y. find the ratin x: y. 
Sulution: 
dy Sy} Dy Tp 
12x 15y 2y Fe 
t2y 2y [Se Fr 


ae Ky 
10x 8y 
¥ ¥ 


R 
Le Sao 
C) 10*¥ 10 
x 4 
y S 
Rao «x > ris 4:5 
4. find the vatue of p. if the ratios 2p + 5: 3p +4 and 3: 


4 are equal. 
Solution: Ips Ue 4 3.4 
Jnr 4S 
: 2p 3 
3p + 44 
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~> = 4(2p + $)- 303p + 4) 
8p +20 Yet t2 
Xp-Yp t2 Ww 
_p & 
hus. Pp 8 
S ff the ratios 3x + 7:64 4x and 2; 5 are equal. find 
the value of x. 
Solutian: 3xtl:6+4, 2:5 
ax+1 2 
a 6+4x 5 
=> S(3x#]) 26: An) 
I5xt5- 1248s 
l5x~8x 12 4 
ay. 7 
za 
Toe oe 
x 4 
6. Two numbers are in the ratio $: 8 if 9 ix added to 


cach auntber, we get a ntew ratio 8; 1h. Find the 
Antnbers, 
Solution: ct the numbers be 51. 81 


Sxi 9 & 
ww’ Ree 9 Ul 
11(5x + 9) BeRy + 9) 
$5x +99 64. + 72 
55x-64. 727 4Yy 
-% - 27 
77 
Sa 
yr 3 
Numbers ure: 5x, 8x 


= oe ee eee ee ee ee ee ee ee ee ee ee ee ee ee ee ee es ee ee ee ee 
ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 
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5(3), (8)(3) 
15, 24 
7, ff 0 is added in each number of the ratio 4: 13, we 
get a new ratio I: 2. What are numbers? 
Solution: i.cl the numbers be 4x, 13x 
4F+ 10 1 


NOW, T3x4 10 2 
24x + LO) H{13x 1 10) 
Rx + 20-- 13x + i0 
tx~l3x - 10 20 
~5x -10 
hae 
Numbers are: 4x, 13x 
(42), 13(2} 
8, 26 
8. Find the cost of &kg of mangoes, if Skg of mangoes 
cost Rs. 250. 
Solution: Let Rs. x be the cost of 8kg of mangoes. 
Weight of mangocs = Price of mangoes 


&. 5 ; x 4-20 
Predug) of means = Product of extremes 

§x = 8 x 250 

8 x 250 
sss 
# x 56 
Rs. 400 
9. ifa:b=7: 6, find the value of 3a + Sb: 76 — Sa. 


Solution: 


= oe ee eee ee ee ee ee ee ee ee ee ee ee ee ee ee ee es ee ee ee ee 
ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee eee ee ee 
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Now 3a: 35 : 7h Sa Dividing by’ 
b' bbb 
a i“ 
(5 )s 27 5} 
: a ee 
Putting bh 6” il 
Lae i 
{6)'327 46) 
77 
2° 6 
7 35 
a a 
Tw 42-35% 
2° 6 
17 7 
6 6 
Multiplying by 6 
qt). i 
2)° \6 
=| eee 
Ihus, J3a-+ 5b: 7b- Sa- 51:7 


10. Complete the following: 
4 
(irg>-", then 4x=_ 7 
7 «x 


llere, 24x =6x7 
Mx 6x7 
6 6 ° 
4x -7 
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5 15b 
{ii} if ;, Tees me then ay = _ bx 
aX JX 


Say - (1 SPK3x) 
ay - CSAs = Ob 


# 
(iii) yp Ete then Sg=___ 40 
7 


pS isp Dividing by 9p 


Zim 5m 
4 2 

Zim = Sm 

i 
Sow ¢ a =) 

a 
q 5 

Thus, 5g = 4f 


fl. Find xin the following proportions. 
(i) ax—2:4::2e4+3:7 


Solution: 39:27 4% 2ctSit 
3x~2 2x+3 
ig a Gan, 
or H3x- 2)= 42x 4 3} 
‘ 2ix- 14= 8+ 12 
2)lx--8 - 12414 
C) 13x = 26 
26 
* "43 
x =2 
ne 3x-] 3. 2x 7 
OW Tog es 


Solution: Product of ext ~- Product of means 


RRESTFEEFRESAESSESETKEKESESEAAESTCRRAARSAESKRSERESAAEPSSCESSAATCSRSESERAETISSE 


Visit ww donnlosdcdassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 7 of 66) 


pegeaiabgib isi a - Contact # 0313-5665666 


Website: y E-mail: 
MATHEMATICS FOR 10™ CLASS (UNIT # 3) 
Pilot Super One Mathematics 10” 160 
7(3x-1) (3 \(2x 
$4 7 “TS Jl 3 
3Sx-t 2x 
5 5 
> 3x ft 2x 
3x-- 2x = if 
x=1 


Solution: Produci of “a = eRe of means 


erat (2) 


24{x—3) § 
rti4q 93 
2x 3fx 3) Sx+ 4) 
éx- 18.-5x #20 ~ 
6x: 5x =20 +498 
x=38 


. + a j 
(iv) p+ pqtg mL 1 pp gy 
. pt 
Solution: 


or Kip} pg tg’: tp - ay: Lae 
*@ 


‘y ps mig 8 yg N.TS. 
a rae 


P-@ 
_&~ ahp ~aNp + ¢) 
" (p- ge" + pata ) x e'tp+?) 


RRRESTEEFRESASSFESETKEESTESFEAAESTCRRARSEAESRSEESSAAEEBPSESCESSAATSRSESEERAETISSE 
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(w) Sar fi-x i: i6~x%: 25 —x 
Solution; Product ofext = Product of means 
(8 x25—x)= (1! -xK16~-x) 
200. 33x +x°+ 176-27r4+x2 
x 33x 7 +2?= 176-200 

-6r=- 24 


EXERCISE 3.2 


i. ff y varies directly as x, and y = & when x = 2, find 
rtd) ¥ in x terms of x (} ywhenx=5§ 
{iii} x wheny=28 
Solution: y varies directly asx 

hus. yor 

yp-k& 

Where k is constant of variation. 
{i y it terms of x 

Put y~ 8.x =2in 


8 = (2) 
2k =8 
k=4 
Thus. yok becomes 
y =4 {as k= 4) (4) 
; fii) To find y when x =§ 
Now yra (from A) 
Put x=§ init 
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ee ee 


fit) Tofindx when y= 28 ; 
Put y=28 in (A} 
yu in it 


s=7 
2. ify «<x, and y= 7 when x = 3 find 
(i yin terms of x 
(iy x when y = 35 and y when x = 18 


Solution: yu x ; 
Thus, yok (A) 
Putting y =? and x = 3 
‘Then, 7 or 
key 
(A) becomes 
7 
(i) ¥ =3% (8) 
I 
tii) y~3x 
Put y=35 in it 
? 
35 -3x 
_35 x3 
ae 
Thus, x=15 
Now put x=18 in B 
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7 

a 
7 

y= 3 (18) 

yrlx6 

p= 42 


3. if R « Tand R = S when T = &, find the equation 
connecting R and ¥. Alse find R when T = 64 and T 


when R = 20. 
Solution: Ro f 
Thus, R=4kT (A) 
Put X -Sand f= 8init. 
5 = (8) 
us 
“8 
Put k = A 
u 3 in {A) 
Rar 
(ii} Put “T= 64 in (8) 
5 
K ~ 5 (64) 
R-5x8- 40 
Wow put R =20 in (8} 
+. 
yf 
2 
20-7 
_20x8 
~  § 
=4x8 
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f=32 : “\ 
4. ifR = T and R = 8 when T = 3, find R when T = 6, : A\ 
Solution: Ro T* A’ 

thus, RAP OA) 


Fut R--8, T=3 in it. e 
8 = (3) Q, 


>» 
Il 


= 
hi 


Put 


4 

= 

2 

=" 
~~ "= = 


n 


oe} joe Dloe H 61/00 Wlo w/o 


‘w 
“te 


3 x 36 


=8x4 
R= 32 
5 if Vx Rand V= 5 when R = 3, find R, when V = 
625. 
Solution: Vor R? 
‘Thus, V=kR° (A) 
Put ¥-5,R- Jini. 
5 - 3) 
8 = A{27) 
5 
ko77 


4 ; 
Put k = 39 in A 
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Ves 2 R*... (B) 
Now put V= 625 in (B) 
5 
625~ 5 R 
» 625x27 
7 5 
Sx 3 
rR’: (sy 
‘thus R- 45 
6. If w varies directly as u’ and w = 81 when u = 3. Find 
w, when uw = 5. 
Solution: we 
Thus, w= ku? (A) 
Pul w 8) andw -3m{A) 
81+ 43) 
R1 = 27k 
81 
&- = 
Put k=3 inA 
w= 30 .{B) 
Now put u= 5 in (B) ° 
w=35P 
w= 3 x 125 
Thus, w- 375 
ra ff y varies inversely as x and y = 7 when x = 2, find + 
when x = 126 
ee I 
Solution: yo ¥ 
k 
yr, 
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yx=k (A) 
Pul y 7andx- 2 in (A) 
{7,2} =k 
k=14 
Putting, k=14 in A 
yx = 14 (8) 
Now put x - 126 in B, 
(126) = 14 
4 
Y¥ 126 
1 
yg 


&. ify ~ + andy =4 when x =3, find x when y = 24. 
x 


Solutivn: P aes 


Pul 
(443)=4 

k= 12 

Putting 


Now put 


RMRREZSFESESCRASBASSETKEESSESSAESSRRAASRSAESRSESSAAESPSESEESZAAZAERSESEEAA ETI SS 
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¥, ica mde Seeks = > pad wea > 
] 
Solution: ne 2 
A 
lhus, a 
uz-k (A) 
Put w— 5. z > 7in (A) 
(SK7)- A 
k- 35 —_ 
Putting k-35 inA 
w2z- 35 (B} 
; 175 Z 
Now, pul z=y mB, 
175 
was 35 
4x35 
we) 475 


4 
Wherefore, woes 


10. Aw | and A =2 when r= 3, find r when A= 72. 
r 


Sohkation: Aw 
k 
Thus, A = 
Ar -k (A) 
Put A 2and r=3in (A) 
239 -& 
18 -& 
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Putting k=18 in A 


Ar’ = 18 (B) 
Now, put A=72 in B, 


| 
fi. ae and a = 3 when b = 4, find a, when b = &. 


] 
Solution: @ ox gE 
k 


ab? =k (A) 
44y =k 


k= 48 nA 

Put k= 48 (B) 
ab’ = 48 in B, 
Now, put b=8 in 8 
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FZ. Pee and ¥ = 5 when r = 3, find V when r=6 andr 


¢ 


when V = 320. 


1 
Solution: yer 
k 
v= 
=> rk (A} 
Put ¥=5,r =3in{A) 
5(3) - 
5x27? k 
k - $35 
Put k--135 9 im(A) 
Vy? = 135 in B, 
(i) Put Ate in B 
vi6) +135 
216¥ = 135 
135 «5 
¥ 71678 
(ii) Pur. ¥ = 320 in B 
320r'- 135 
~ #3 27 
320 «64 
0 3" 
a0 
3 
ey 
i. we and m = 2 when n = 4, find m when n = 6 and 
” : 
a when m= 432. 
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oe 


Salutivn: nt « 


mn’ > k (A) 
Put m -2,H -41n{A} 
(24)" -& 
128 & 
Put k 128 in (A} 
my = 128 in B, 
(i) Now, Put n-6 in B 
moy - 128 
Zlom - 128 
128 6 
™ 216 27 
{ii} Put _ m- 432 in B 
432n° = 128 


128 8 (2 
oot -3-(5] 


eae 
AG 
In@sbrbre 
¢ is called the third proportional and } is called the: 
mean proportional. 
Ings beecd 
d is catled the fourth proportional. 


= oe ee eee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee es ee ee ee ee 
ee ee ee ee ee ee ee ee ee ee ee ee ee eee ee ee eee ee ee eee ee ee ee 
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dain iies ck rl ci tls a 


__EXERCISE 3.3 


f. Find a third proportional to 
) 6,12 . 
Solution: Let x be the third proportional, 
‘Then 6212 Tess 
Product of extremes = Product meAns. 
‘Thus 6x = [2x12 
12x12 
as 
x=24 
fi) a’, 3a’ 


Solution: Let x be the third proportional, 
Thert- a 3d + 3a':x 
Thus ax =3a° x30 
3e* x 307 
ar a 
= 9a 
fii) a’ -b',a-5 
Solution: Let x be the third proportional, then 
(a — 8}: (a-b) :: (a - 3D): 
Peoduct of extremes = Product meAas. 
Thus x(a’- 4’) =(a - bKa- 5) 


a ~ ba — 5) 
ge 


_(a-bXa~d) 
~ {a —bXa + b) 
a-~b 


atb 


i 


(iv} (x — yx -y 
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ate cacao lah 
Solution: Eat 2 es the Bie chia 
Then (x- yl 
Thus pas yyz= aa Be - “3 .: 
(x* - "sy YES -») 
7 wy) 
be SKe! eave y ne FR tye’) 
-PFi-F) 
=P tay sf 


(vy) x ty)", x7 -xy- 2 . 
Solution: Let z be the third proportional, then 
(xtyF GQ? ay 2M) =X? = - 20°) 52 

Product of extreme = Product meAns. 

Thus 2{x + vy¥= Qc? —xy~ 2 Kx - -xAp- 2,7 ) 


? xy WY 2 - x2 
» = a ev NN xm ay ey) 


x+y) 


[x -in+ x - 27° - by +xv- 257] 


(x + 1} 


, Berdytan2v yt ty a 2y}] 


(x + ¥) 
_ et yen Zyxt ya -2y) 
irs yet) 
z= {x—2y)' 
p-q  p-g 
(ype P-pe 
Solution: Let r be the third proportional, then 


Product of extreme = Product meAns. 


RRESTSESCRARSASSETKEESSESAESSCRRAASZRAEIRSESSAAESPSESEESZRAZACSRSESEARAEEITSS 


Visit waw donnlosdcdassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 20 of 66) 


Written/Com posed by: - SHAHZAD IFTIKHAR Contact # 0313-5665666 
Website: ww downloadclassnotes.com, E-mail: 


MATHEMATICS FOR 10™ CLASS (UNIT # 3) 


Pilet Super One Mathematics 10" 173 
( Je eine eT oar 
P-patg p-pat¢ 
- 


Pm a P-mtg p- 

___ (P- __ (paket papa F TF 
CP - pqtg Wepre Ne -gi pre) 
_Pn4 
Ppt 

2. Kind a fourth proportional to 

i) 5,8, 45 

Solution: Let.x be the fourth proportional, then 

S28 Sts 

Product of extremes ~ Product meAms. 
5x 8xI5S 
8x I5 

a aS 

xrvBx3 
t- 24 


¥ 


(ii) 4x’, 2x’, 1x? 
Solution: let v be the fourth proportional. then 
ach: 2: Batty 
Product of extremes - Product meAns, 


(4x7 )y 22x Y18x°} 
2x? 18x" 


¥ 4x 
yy? ox" 
fii) 15a’ b*, 10a? 8°, 2ta’ 8° 
Sotution: Let « be the fourth proportional, then 
L5a°b* - 1Oa"b® :: 2la’b: x 
Product of cxtremes — Product meAns. 
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(150°b°}x = (100% ‘M214°b") 
210e°b 
** 15a7b° 
x = 143? 
(iv) x? — Nix + 24, (x — 3), Sx4 — 40x! 
Solution: Let y be the fourth proportional, then 
(7 - 1x4 24):x-3 2: (Sx*- 40°): 
Product of extremes = Product meAns, 
(x* — Vx + 24)p = (x— 3(5x* - 402°) 


_ tx - 35x" - 402’) 
~ —Ilx+ 24 
_ 3X52’ Na - 8) 
~ y= By ~ 3424 
__Sx'(x~ 3x - 8) 
~ x(x ~ 8) - {x ~ 8) 
_ = 32-8) 
(x — 3Xx- 8) 


x= 5x’ 
pte) p'-¢p’- pa tq’ 
Solution: Let x be the fourth proportional, then 
O+g):p gs @-pgtd):x 
Product of extremes = Product meAgs. 


(p +q°)x = G'- XP" ~Pq +4") 


x= a 2 
=F 


+ gp —gXp" — pg + 9”) 


Seiad —pq+aq) 


om oP +pa+ahp D+ p-@ 
Solution: Let x be the fourth proportional, then 
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a 


pee pgig): rg) iB -@):x 
Product of extremes © Product me meAns. 
Prt pgi Gaye ae ls 


*"@'-4g Ae pg+ gq) 
? > 4 ) 
aoa (po pq tg) 
x=p'—pq+g? 
3. Find a mean proportional between 
(i) 20,45 | 
Sotution: Let x be the mean proportional, then 
20:4 2: x: 45 
Product of means = Product extremes 
= 20x 45 
x ~ 900 
x=£30 
(ij). 20x"y’, Sx’y 
Solution: Let z be the mean proportional, then 
ry iz zs Sey 


Producti of means = Product cxtremes 
z= 20x"y? x 5x’y 


. O0x'*,* 
2 - (oxy 
Thus. ao + 10x°)° 
(iii) = Sp"gr’, 135q°r° 
Solution: Let z be the mcan proportional, then 


\Sp Sgr tz iz: 135q°r' 
Product of means © = Product extremes: 
> (15p “ap 4350" r' 
- 2025p" 
= (45) (p ary 


= oe oe ee eee ee ee ee ee ee ee ee ee ee ee ee ee ee ee es ee ee ee eee 
ee eh a a hh elite ee se ee 
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z°+45p'¢Pr 


fiy xy, © 
it 
Solution: Let z be the mean proportional, then 
i? Yoiz on 27:2 


x+y 
Product of means Product extremes 
wipe Pua 
2 AES) 
a, (¥ + VNS— VK I~ Y} 
: (3+)% 
Zz =(r - yy 
Thus, z=4+(x vp 
4 Find the values of the letter invotved in the following 
continued propertions, 


@ 5, p, 45 
Solution: llere, 5: pop: 45 
Produci of means = Product extremes 
pxp =3x45 
p= 225 
p Usy 
I tus. p=%15 
fii) 8x, 78 
Solution: Here. 82x 1:24:18 
Product of means Product extremes 
wxx =8x 1B 
x - 144 
¥ - (12 
Thus, x=+12 
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pceaiabchees lacie atic otis ce rr 


fiiiy) 12, 3p—6,27 
Solution: 
Hlere, 12:3 (3p—-6) +: (3p - 6): 27 
Product of means = Product extremes 
Gp 6X3p 6)> 12x27 
, 36p + 36 = 12 27 


-- 36p +36 = 324 
op Ha 1 36-—324=0 
Gp -34p 288 =0 Dividing by 9 
p’ 4p-32=0 


p 8p: 4p-32=0 
pip 8)! 4p- 8-0 


(p -8Xp+4) =0 
p-8& =0 gives p=8 
p+4=8 gives p=-4 


fiv) F7Am—3, 28 
Solution: 
Mere, Fi(e- 3} 2: (em - 3): 28 
Product of means = Product extremes 
{me — 3m ~3)= 7 x 28 
mw 6m +9= 196 
a? 6m'9- 196=0 
m 6m 187=0 
me l\7m+ im 187=0 
mim 17}+ il(m—17)=0 
(m i7hm+ 11Ijp=0 
m- 17=0 gives m=17 
m+11=0 gives m=-Il 
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Theorems on Proportions 
(i) Envertendo 
ac, ib 
(ii) Alternands 
@ co) ab 
i rf q then a 


(iti) Componendo 


iff £ then 2 . S=4 

a c 

a'h crd 

(iv) Dividendo 
a—-h c~d 
Itt = then —— 5. ca 
ae. 
a-b c-d 
(¥} Componcodo-dividendo. 
ci a'b ct 


Ths hn, c—d 


at 


EXERCISE 3.4 


f. Provethat a:b=c: dif 


() 4a+5b  4c+5d 
4a—-Sb 4c-Sd 
By componendo-dividendo 


(4a + 5b) + (4a— 5b) (4c + Sd) + (4c — 5d) 
(4a + Sh)—(4a— 5b) (4c + 5d) - (4 — 5d) 
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das 5b+da—5b _4e+ Sd~ 4c ~ Sd 
4a ~Sh-4a+5b 4¢+5d-4c+ 5d 


Ba _ 8c 
10b I 
aio¢ 
bod 
‘Thus, a:b=c:d (proved) 
: 2a+9b 2c+9d 
ii) 2a-9b 2c-9d 
By componendo-dividendo 
(2a | 9); (2a~9b) _ (2c + 9d) + (2c ~ 9d) 
(2a 4 9b)-(2a~9b) (2c + 9d) ~ (2c - 9d) 
2a + 9 +2a-9h 2+ d+ 2c~ 9d 
2a +9b-204+98 2+ 9%d-2c4+9d 
4a Ac 
185 ~ 18d 
Thus, _a:b=ecd {proved) 
- ae’ hd? ch +d? 
“ abd? od 
By componendo-dividendo 


tact + bd) + (ac? — bet”) ic +P)+(c° -d') 
(ac) bd) = (ac — bd) (0° 4 A) (8 — a) 
ac: bd + ac — bt e+dtc-d 
oa hd ac — be aed +d 


& 
oc 2 2c (Multiply by) 
ac 
b a 
Thus, a:b=c:d {proved} 
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a pethd _ ac aii 


(iv) = 
we -bd ac’ -hd? 
By eae 
(«ic » bd) bd) * ‘(ae — Bd) (ac : ) + (ac? — be") 
aL “fac -b dd) fac’ be) - (ac — bd} 
ce! bd ac—bd act if + ac — bd 
a \hd-a'ct a “ac + bd” — ac" + be 
2a* 2a'c Bae” 
26d | Dik” 
awe ac 
Bd bd 
axac dc 
bxbd  (bdd 
8 
bd 
‘Thus, a:b=e:d (proved) 
fv} = pa + gb. pa - ve = pe + qd: pe — gd 
Solution: pee geet 
pa-qb pe — qd 
By componendy-dividendo 


(pa | gb) + (pa - gb) (pa + gb) + { pa - gb) 
{pa + gb) -( pa~ gb) (pa + gb) — ( pa - gb) 
pa + gir\ pa-gb pc- qd + pe - gd 


pat+gb- pat+ab petqd- per+gqd 


2pa_ 2pe 
2qb qd 
fe _ pe 
gb qd 
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Baer aed cet lh Re: nee 
@_c 
bd 
Thus, a:b=e:d (proved) 
(vi) atb+ct+d  a-b+ce-d 


ath-c-d a- —b-c+d ; 

By componendo-dividendo 
(a~bretdytHath-c-d)  {a—-bre-d)+(a-b-14+. d} 
(a+bt+e+d) Hath) (a-b+0-d)Ha-b-en) 

ath+ctdtatb-<«-—d — a-b+e-d+a-b-e+ d 
atbtct+d-atrotd ~ a-b+e-—dathto-d 
Zat+2b 2a-2b 
2c+2d ~ 2¢-2d 

a+h_a-b 

c+d c-d 

By alternando 

a+b c+d 

c-b eo-d 
aeth+a-b ctdte-d 
at+b-atbh ec+d-c+d 


2a _ 2c 
2b ~ 2d 
QO ae 
bd 
Thus, a:b=e:d (proved) 


204342043 _ 2a-3b+2c-3d 
244+36-2c—3d 2a—3h—2c43d 

By componendo-dividendo 
2a+3b+20+3d+2a43b-2c-3d 9 2a—3b+2e—Id + 2a Ibs id 
2a+3b+20+3d-la-3b+2c43d  2a—3b+2c—3Id-2at3bt2e-3d 


(vi) 
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4a+6b 42-65 
4c + 6d 4c -6d 
2(2a + 38} _ 2(2a — 34) 
2(2e+3d)  2A2e-3d) 
2a +35 22-36 
2c+3d  2¢-3e 
By alternamlo 
2a + 3b _ 2c + 3d 
2a-3b 2e-3d 
By compenendo-dividendo 
2a'3b12a-3b 2¢4 3d4+2¢-3¢d 
2a'3h-2a+3b 2e+3d-2c+3d 


‘Thus, a:b=c:d {proved} 
a’ +5’ _ ac +bd 
a’ -b ac-bd 
By componendo-~dlividendo 
Pte ta’-b act bdt+ac—bd 


a¢ tba +B ~ ac + bd - ae + bd 


(viii) 


2a ac 
28° ~ 2bd 
a ac 
Bb” bd 
aXa axe 
hbxb bxd 
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ai¢ 
b d 
‘Thus. a:b=e:d (proved) 


d. Using theorem of componendo-dividendo 
x+2y  x+2z ge 4yz 


fi) Find the vaiue of 05 + ae ose 
Solution: x ae 
2}{2z) 
ue yr2 
x 2 
2y ~ ytz 
using componcndo-dividendo 
x7 2zt y +2 
x-—2p “22 —yrz 
rtty Sty ig 
x~2y zy 
Now = re 
_ 2x2) 
eye 
xy 
az yrs 
Applying componendo-dividendo. 


xt2z _aptytz 
x-2z2 2y-y-z 


x42y _3ytz 
x-2y  y-z 


Frm A+ 3 
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xi2y x+2y_ 3z a 3ytz 
a= 2y x- 2y z-v v-z 


_3zty Byte 
_z=-yp omy 
ee Sie det) Jee | 
=~y 

__ az ~ ay 
any 6 
_ 2 -¥)} 

(z—y) 


=2 Answer. 
mE Se z mt = LOM. 


(ti) Find the value of ——— 
-5n m-5Sp n+p 


ea _ 1Onp 
n+p 
(Sn)(2p) 
ee Se +p 
m _ 2p. 
5a n+p 
By componendo-dividendo 


m+5n 2ptntp 
Ww 


3 
p-n 


Solution: 


Se Se SB SS SB SE SS SSS SSS SSE SSE SS SS SS SS SS SE ST SE SS ES SSE SE SSE ST SESE SS eee ee ee 
eh ii tie ee ee ee ee 


Visit wiv downleadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 32 of 66} 


Written/Com posed by: - SHAHZAD IFTIKHAR Contact # 0313-5665666 
Website: www downloadclassnotes.com, E-mail: 


MATHEMATICS FOR 10™ CLASS (UNIT # 3) 


Pilot Super One Mathematics 10” 135 
mon 
5p n+p 
By componendo-dividendo 
m+ Sp 7 2n+n+p 
m-Sp 2n-n-p 
_2a+p 
ee (B) 
From (A) + (B) 


mie mth spin, sn+P 
m—Se m-5P p-n n~P 
_ptn Intp 
pron pon 


=2 
= x-6a +x4+66 12ab 
{iii} pre tea vale Of = ve rT eas 
Solution: x= peae 
a-5b 
_ (6aX2b 
- a-®6 
x __2h) 
6a  a-b 
Apply dividend-componendo. 
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x —- 6a _ 2b- atb 

x+6a_ 2b+a—6 
34-a 


ae (A) 
b2ab 
Now on ah 
24K 6) 
x" a-b 
x 4 
6b a-b 
Apply componendo-dividendo. 
x+6b 2ata—-6b 
x-6b 2a-at+h 
es (B) 


O.. 
x-6a x-6b 6b 2{b — 2a 
x+6a “x+6b0 Oath 

x- 3y x+3z if x= 3yz 


+3y 0 x—32" y-z 


fix) Find the value zi 


Solution: x yr2 
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: a 
3y yz 
By dividend-componcnds 


ra 3p. 2= z 
xt3y zty-z 


(A) 


By componendo-dividendo. 

x + 3z ge y=s 

x-3y yr-ytz 
(B) 
From {A} (5) 


x-3y x+3z 2z-y 2y—2 
nm ¥E3y x—32 y 2 


abe _ A2z~-y) ~ ey ~ 2) 


| : yz 
ne zon 


ye 
2-2 


Se Se SS SB ESE SS SS SE SS SSE SSE SS SS SS SS SB SE SE SE SE SS ES SSE SS SSE ST SESE SSE ee ee ee ee ee 
———S— Se ee ee ee ee ee ee ee ee 
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a 


(v) Find the value of -— 3p, daa Fes a 
s+3p I=— 3g P-g 


Solution: oe 
P-| 
_ GPI29) 
P-@ 
J. 2a 
3p p-g 
By dividend-componendo 
S-3p 2g-p-q 
St+3p lg¢+p-—q 
“qatp (A} 
a (given) 
= gee 
3g p~q 
By componendo-dividendo. 
s+3q 2p+p-¢@ 
s-3q¢ 2p-pt+gq 
_3p=4 
pt+q 4) 
' From (A + B} 


S— 3p $+ 3p _3q- Pp. 3p -g 
S'3p s-3p q*p p+ 
_3¢-pt3p-¢@ 
p+q 
_ 2pti2gq 
p+@ 
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eg atc std | 
_ 2p + 9) 
(p + q) 
a2 


(x~2)' ~(x-4y le 

(x-2p 4+{x-4y 13 
Solution: Apply componendo-dividendo 
(x-2y° "4 2G 12 +13 
(x-2)° 41-4)" 4x-2P 4x—4y? © 12-13 
4-2)" 25 
-2x-4F -1 


(x~ 2) 


{vi} Saive —- 


«ay 
‘Taking sq. root. 
4-2 
a =t5§ 
r-2 ZZ 
When aa 5 When Pee ie 
x-—2 -5x-20 x-2=-—5x+ 20 
x— Se 4~- 2042 x+5x=2042 
-4x --18 Gx + 22 
- 18 22 
O° ‘ 
9 _il 
og ae 
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J +24¥e -2 


(vit) Solve a cae = a 
vx 4+2—-—yx -2 tt 
Solution: Apply componendo-div 


sept yr—p 3 
Apply componendo-dividendo 


fx p? 143 


RRESTFEEFRESASSFESETKEKESESFEAAESTCRERAASEAESKRSTRESAAEPSESCESSAATCSRSESERAETISSE 


Visit ww donnlosdcdassnotes.com for Notes, Cid Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 38 of 66) 


Written/Com posed by: - SHAHZAD IFTIKHAR Contact # 0313-5665666 
Website: www downloadclassnotes.com, E-mail: 


MATHEMATICS FOR 10™ CLASS (UNIT # 3) 


Pilot Super Onc Mathematics 10™ 19% 


vs 8, 
Pa gy 407 - p’ 
Diamar dg 
x- 4x? =— 4p" - 8p" 
- 3x7 =- 12p’ 
x =4p° (Taking sq. root) 
x =22p 


(x+5)'-(x-3)7 13 
|. = a aT Lo 
(x +5) +(x-3) 14 
Solution: Apply componendo-dividendo 
(x +5y -—(x-3)' + (xt SP +(x 3) | 13414 
(x+5P —(x-3) ar ia oe _3y 13-14 


fix) 


= rig 

re Tan 
+5) 

(3) 27 


x+5 
Qo + Bees 


x+5 = 3{x- 3) 
x+5=3x-—9 
x-3y =+ 9-5 
-2x =-14 
Rese 
eG 
x=7 
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ee . = -~ 


EXERCISE 3.5 


i if s varies directly as u- and inversely asvands=7 
when uw = 3, v= 2, Find the value of s when u = 6 and 
v= IO. 

Solution: soe 

¥ 
2 
7 (A) 
Fr 
Pur os Fu 3,¥=2im{A} 
T=k GY 
2 
_ 9k 
mes 
7x2 
y 
4 
| eae 
9 


14... 
Put &=-5 in(A) 


14 wu 
ee re B 
aT a (3) 
Now Putd 6. 7- 10in{B) 
2 
_ 14 or 
9 610 
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14 36 
= x 


9 10 
5 


2 if w varies jointly as x, y' and z and w = $ when x +2, 
¥=3,25= 10. Find w when x =4, y= 7andz=3 
Solution: W x xy’z 


W kay2....... {A} 

Pul W--5,x=2,y=3,z= 1O0in (A) 
$= (203 (10) 
5 = 180k 

Al 

“180 36 

is’. 

Put Aca in (A) 


I 
W = py... 
3% {B) 
Pul x=4, v=7,z=3 in(B) 
1. 
= —(4y7y¥ 
a M73} 


= I x4x49x3 
36 
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194 
EA ify varies directly as x’ and inversely as 7’ and 4, and 
y = 16 when x = 4,2= 2,t= 3. Find the value of y 

when x =2,2=3andr= 4, 


Solution: 


x’ 
ye > 
zt 


Puly: 16,x%74,z2= 2.87 3 in (A) 
i 
6 = — 
(2)' (3) 
16 — KO4 _ 16k 


= eee — 


4x3 3 


3x° 


= oe oe ee eee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 
ee eh i ae hhh lel ee 
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4. tf a varies directly ax x? and inversely ax the product 
; = and w= 2 when x= &y= 72=2. Find the vaine 


ofa when x =6,y=3.2= 2. 
Solution: te or oe 
ve 
kr’ 
= sseorseseseee (AL) 
ve 
Pulw 2x 8 vy F wz 2 in tA) 
5 AtRY 
2) 
4 AxBad xs 
78 7 
2.2%? 
8 
ae 
4 
7 : 
Put i: - mA, 
4 
x 
--: = ({B 
4;-' 
Now, Pulx 6.» 3,z=21n 
6Y 
4(3\%2)° 
1s } 
. 7x 6x6 
Ax 3xX 
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21 
w= - 
3 


ify varies directly as the product xy’ and inversely as 


Z and v = 27 when x = 41,y=6,2= 7. Find the value 
of v when x = 6, y = 2, 2 = 3. 


Soiution: 


a 
vr AAS 


- - + 
Put ve27xa=«7, yx6,2=7 , 


5 aan 
27 - 00 ms 
7) ae 
97 - KOKOKEKH) 
7 7x7 “sk. 


© 
4, + 
4 


* : ar 
27x 7 is 


Pu 
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x hx i; 
14 
vr.- = 
3 
& If w varies inversely as the cube of u, and w = 5 when 
uJ. Find w, when u = 6. 
Solution: WoC a 
é | 
ul 
k 


Put w 5,4 -3in(A} 


5A 
(3} 
. & 
,- 
27 
4 -§x27 
w 135 
Pul £& 135 in{A} 
135 
Ww = a nansacees {B)} 
‘e 
Put «=6 in (H) 
; 135 
"= —— 
(6) 
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ee fie 


__ EXERCISE 3.6 


aaa 


i ifa:b -¢: d, fa, 6, c,d #0), then show that 
7 4a Vp 4c = Id 
le a ae 
Solution: aoAh oe oa 
“ie 
> = 
h 
: let ease = 
hb oe 
thus. « hk ee dk 
ae 1.0R.S | R.ELS. 
4 de 9h ke ~ 9d : 
, du: 9h {ij | dt Oe (1) 
& Puter Ak in (i) | Pulc «kin (th) 
4: thd -A 4k - 9h 
és hk «9h detk + Sef 
h- hy-lk Oy _ dtdk- Y) 
foek et Op dk i) 
= 4k 4 ; 4k - 
F vey 4h od 
5. ° iE RILS. 


ote sont’ 
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<. a ' ba—Sh +t -—Sd 
(ti) if =, then $B dct Sd 
tet 7 Sk 
zs & d 
‘Fhus, « bk 
« dk 
L.LLS, R.H.S. 
tua 5b 6c—5d 
Oba + Sb ° 6c +5d 
Pul «a kk ‘Put c= hd 
Obk . Sh 6dk ~5d 
bk 1 54 in * dk +5d 
A( 6k - 5) _ a(6k -5) - 5) 
MGA 1 5) ~ (6k +5} 
6k -& | _ 6k~5 5 
oes) - 6h4S 
LLS - RALS 
= “¢ ate 
(ip | oF d then a7 Nett! 
ec 
Lo . 
h ad 
‘Then oa bk 
«chk 
{..1LS. R-HS 
| “ 
; {i} Pe > {ii) 
ful og) AKO 1} Put a bk 
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bk c=dk in{ii) 


b 
_ flbky’ + (aky 


k an 
= bk) + 7k? YY 
{b’ +d’) 
_ [Rw +e) 
(b' +d") 
ak? 
=k 
LHS. = RALS. 
; a a+ 
thus, BO \Ja 
fiv) x =< then a® +f : b° +d =a'e? : b'd' 
a c 
lt —=— & 
b ad 
a bkhe dk 
L.tLs. R.HLS. 
ga ge 3 
i? a -@ ue ii) 
Pun ask Put ¢ = dk 
ce: dk, in (i) a = bk in (ii) 
h’ +d" , bid? 
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B°k® + d** Bk dk 
_ k*{bS +d") 
a -" 
=x pe — % 
LHS. = ROHS. 
Thus, a° +c: 68+ =a’: bd 


(vy) Uf =< then pa + b) + qb: pic +d) +gd=a:c . 


_ Plar+b)+gb 
7 pict+d)+qd 
Put a= bk Put c=dk 

c = dk in{i) a = dk in (ii) 

plik +4) + gb bk 

pldk +d) +9d dk 

PAK +1)4 96 

pd(k +1)4qd 

_ 5 (A ++] 
d [p(k +1}+9] 


b 
= LHS. = R.H.S. 


(i) == (ii) 
¢ 


RRESTFEESRESASSFESETKEESTESEAAESTCHRRAASEAESKRSTESSAAEPSESCESSAATCSRSESERAETISSE 


Visit ww donnlosdcdassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 49 of 66) 


Written/Com posed by: - SHAHZAD IFTIKHAR Contact # 0313-5665666 
Website: ww downloadclassnotes.com, E-mail: 


MATHEMATICS FOR 10™ CLASS (UNIT # 3) 


Pilot Super One Mathematics 10" 202 
, q_s¢ 24 42 eee me 
(vi) f= then a +6 rs e+e ee 
fi Cc 
lt —-=s=— =k th “: 
ba en 2 ~ bk 
c= dk 
L.H.S. R.H.S. 
at+d- +d 
a’ ce 
ath c+d 
= ta? +h?) (i) a(o +d?) xt) {ii) 
Cc 
Pul a= dk in (i) Put . c=dkin {ii) 
> » bk +6 Tre: 2 dk+d 
a2 go OR +8 d7(k + Idk +1) 
we ew Bie) | eee 
_ Fe + MAK +1) 
Bk" 
(a? 4 Ik 4!) (k? +1)(k +1) 
i k? 
LHS. = R.HS. 
is aie @ 800x120" ce ed 
(wis) ae then P= 300x40,. a ae 
Let re | => = x b = . ips 
& di! a-b a+b e-d ctd 
then a = bk 
c=adk 
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1H R.H.S 
a b “ d 
SS an xv 
a-h até c~-d ct+d 
aT | a= bk Put c: dk 
bk & dk d 
x-——— x 
hh-h bk a+b dk-~d dkh+d 
= bk ‘ 6 uk - d 
bk) bk +1 d{k-l) dk+)) 
k | k ] 
a ——X-——_- 
k-l £4] A= k+!1 
or, ce eee. 
(k -1Kk +1) ~ (k-1Kk +1) 
LELS. = RES. 


_ EXERCISE 3. 7 


— et ato © Seeienitrtiee 


f. The surface area A of a cube varies directly as the 
square of the length 1 of as edge and A = 27 square 
units when f= J ussits. 

Find () A when t= 4 units (ii) I wien A = 12 sq. units. 

Sefution: Ahef 


ARE oe (AD 
Pit A 2? square units, | ~ Zunits in it. 
27 kyr 
27 Yk 
ary 
k 3 
Putting k= 3 in sar 
A- 3S. .. (BI 
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ge ee 
(p Now, put! = 4 in (B) 

A=3 (47 

A= 3x 16 


A = 48 square units 


(ii) Now, put A = i2 sq. units in (B) 
12 = 3f 


Pag Ans. 

2. The surface area S of the sphere varies directly as the 
square of radius r, and S = 16x when r = 2, Find r 
when S = 36% 

Solution: Sar? 


Put S=1]6n,r=2 in it. 
lon =k (2° 
16% = 4k 
k= lon =4n 
4 
Putiingé = 4x in (A) 
S=4nr’..,..... (B) 
Now, put S = 36x in (B) 
36a = 4nr? 


= oe oe ee eee ee ee ee ee ee ee ee ee ee ee ee ee ee ee es ee ee ee ee 
eh i hh lie ee ee se ee 
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acti ea eel rrr 


3. 


in Hook's law the force F applied to stretch a sprin 
varies directly as the amount of elongation 
and F = 32ib when S$ = 1.6 in. Find (i) S when F = 
SOfb. (ti) F when $ = 0.8 in. 


Solution: Fas 


Put 


Put & 


(i) 


16 
= 2x10=20 
= 20 in (A) 
F=20S.......(B) 


50 = 205 


Put 5 = 0.8 m (B) 

F = (20) (0.8) 

F=16%5 

The intensity I of light from a given source varies 
inversely as the square of the distance d from it If the 
intensity is 20 candiepower at a distance of i2ft form 
the source, find the intensity at a point 8f. from the 
Source. 


Solution: fa af 


x 


P= nA) 
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Piloa Super One Mathematics 100 


Put f= 20andd=12 init. 


k = 20x (12) 
= 20144 
= 2380 

Put k= 2880 in {A} 


Now putd= 8 init 


i = 45 cp. 
‘ : a" oe 
5. The pressure P in a body of ‘fluid varies directly as 
depth 4. If the pressure exerted on the bottom of @ 
tank by a column of finid Sft. high is 2.25 tb/sq. in, 
how deep much the fluid be to exert # pressure of 
Piiv'sq. in? 
Solutica: pad 
Phd wo (A) 
Pu p=2.25, d=5 init 
2.25 = & (5) 


Visit waw donwnlosaddassnotes.com for Notes, Cid Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 54 of 66) 


Written/Com posed by: - SHAHZAD IFTIKHAR Contact # 0313-5665666 
Website: ww downloadclassnotes.com, E-mail: 


MATHEMATICS FOR 10™ CLASS (UNIT # 3) 


Pilot Super One Mathematics 10 207 


Put £=6.45 in {A) 

p= 0.45d ....... (B} 
Now, p= 9/b/sq. in 
Put = p=%in(B) 


d=20 ft 
4, Labour costs c varies jointly as the number of workers 
8 and the average number of days d, if the cost of 800 
workers for I3 days is Rs 286000, then find the 
labour cost of 600 workers for 18 arg 
Solution: canxd 
c=knda......... {A) 
Put ¢= 286000, 7 = 800, d= 13 in (A) 
286000 = &(800) (13) 
_ 286000 
800x 13 
Put = vatuc of A ia (A) 
286000 
.« (B} 
800 = 13 
Now, putn= 600, d= 18 in (B) 


c= 


c= 


wun? 


= 297000 Rupees. 
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i The supporting load c of a pillar varies as the fourth 
power of its diameter d and inversely as the square of 
its fength L A pillar of diameter 6 inch and of height 
30 feet will support a load of 63 tons. How high a 4 
inch pillar must be te support a load of 28 tons? 


cx (dy 


Solution: — 
i? 


Put c=63,/=30,¢d=6 
63x (30) 
6' 
Put this value of kin A 
63x (30) , ct? 
go Ege (BD 
Now, putc=28,d=4 in (B) 
63x(30)? 28x 
6‘ 4‘ 
63x (30) 4° 
= —_——-_ x —_ 
6’ 28 
s 5 3 2 z 
93 x XH x 4 xh x Ax K 
BX Bx 8x Ex 2 


P= 400 
i= /400 
f=20 ft. 


k= 


P 
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&, The time T required for an elevator to lift a weight 
varies joinily as the weight w and the lifting depth d 
varies inversely as the power p of the mofor. If 25 sec. 
are required for a 4-hp motor to lift 500 ib through 40 
ft, what power is required fo lift 800 tb, thraugh 120 ft 
in 46 sec.? 

Solution: T ~~ 


rarxte 


P 


5= k x500x 400 


i gc el 2 800x120 
200 P 
p wot x20" x}20” 
290% 48,5 
=12hp 
9. The Kinetic energy (K.E.) of ¢ body varies jointly as 
the mass “m” of the body and the square of its velocity 
“v". Ef the kinetic energy is 4320 fUIb when the mass it 
45 fb and the velocity is 24 fusec. Determine the 
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kinetic energy of a 3000 ib automobile travelling 44 
Si/sec. 
Solution: Eo my’ 
E = kmv’.......(A) 


Put £=4320. m=45, y= 24 
4320 = k x 45 x (24) 
4320 = k « 45 = 576 
_ 4320 
~ $5x576 
Put this value of & in A 
_ 4320 Xmv’.. ween -{ B) 
45x576 
Put m= 3000. y=44 
4320x3000x(44) 
445x576 
_ 4320 x3000x 44%44 
; 45x 576 
E= 968000 


E= 


ae a re a ee ee 


MISCELL AN EOUS EXERCISE — 3 


i. Multiple Choice Questions 
Four possible answers are given for the following 
questions. Tick (7) the correct answer. 
(i) In aratio a: 5, ais called 
(a) telation {b} antecedent 
(c) consequent (d)  Nonc of these 
(ii) Inaratiox:y, yis called 
{a} — relation (b} antecedent 
(c) consequent (ad) None of these 
(iii) Ina proportional a: b : : ¢: d,a and dare called, 


RRESKESESERASSASESESSAESSERSAESEBRSRSASAAAEARSESSAAESSESESRAZSERSSABRAETISS 
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(a} mcans (b) exiremes 


(c} third proportional 
(d} None ofthese 
(iv) Ina proportional a: 6::¢:d, band c arc called 
(a} mcans (b) = extremes 
(c} —s fourth proportional 
(d) Nance of these 
(v) In contmued proportional a: & = 8: ¢, ac= b*, bis said 
la be proportional to a and 4. 


ta) third (b>) ~— fourth 
ic) means (d} None of thesc 
(vi). In continucd proportion a : b&b: ¢, ¢ is said to be 
proportional 10 @ and b. 
(a) third (b) fourth 
tc) means (d) None af these 
{vii} = Find x in proportion 4.x: :5: 15 
{a) nm (b) 3 
4 
) | td) 2 
(viii) Ifa « +. then 
(a) nor (h) tt ka? 
tc) on k dd) oom 1 


a. 6d 
fix} yr oe a. then 


5. » J 
fa) or 3 boy 3 
ic) «rr xv dd) ov - hr 
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(x} re = &, then 


(a) ow wk (bd) a - vk 
(c} «a wk (4) w= wk 
(xi) ‘The third proportional of x“ and y’ is 


(a) L (ob) xy? 


I. 
fs, 


{c) “2 {d) 
(xii) ‘The fourth proportional w of x: y:: vi wis 
xy vy 
(a) > (b) P= 
x 
ic) =r @ ww : 
(xiii) Ifa: & - x: y, then altemande property is 
ab @ x 
(oy ©) By 
ald «x a-b x- 
O Hg ee: 
(xiv) Wa: «+: y, then invertends y is 
a6 a eo 
{a) x o¥ (b) a -+ . x-~p 
atb xty b ¥ 
oR yO anh 
(xv) Ir 7 then componendo pruperty is 
a Cc a Cc 


(Gib ctd (b) a~h o¢-d 


RRESTFEEFRESASSFESETKFEKESESEAAESTCRRARSEAESKRSTESAAEEPSSCESSAATESRSESERAETISSE 
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« (ay 42-554 
Answers: 
Far 
Pe eee hr 
(xi) |e 


as Write short answers of the following questions, 

(i) Define ratio and give one example, 

Ans. A relation between quantities of the same kind is called ratio. 
Let a, 6 be any two quantities of the same kind their 
ratio is written as a: Bb. 

{ii} Define proportion. 

Ans. A proportion is a statement, which is expressed as an 
equivalence of two ratios, asa: b=c;4 

(iii) Define direct variation, 

Ans. 1f two quantities are related in such a way that increases 
(decreases) in one quantity causes increase (decrease) in 
the other quantity. 

(iv) Define inverse variation. 

Ans. If two quantities are related in such a way that when 
ane quantity increases, the other decreases is called 
Inverse Variation. 

(¥) State theorem of componendo-dividendo. 


ae 
Am. Ifa 
fl gall, lo-dividend 
a-b c-d po 0) 


(vi) Find x, if6:%::3:4. 
Ams, 6: 773; 5 
3x=6% § 


= oe oe ee eee ee ee ee ee ee ee ee ee ee ee ee ee ee es ee ee ee ee 
ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee eee ee ee ee 
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rs 210 


(vit) If x and y” varies directly, and x = 27 wher y = 4. 
‘tad the valac of » when + = 3. 


(vii) =f a and y varies iaverscly, and w = 8, whem v = 3. 
Fied v whee # = LZ. 
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24 
wa 
v 
4 
I2= = 
¥ 
24 
v =e— = 
12 \ 


(ix) ind the fourth proportional 8, 7, 6. 
Ans. Let x be the 4" proportional. 
then 8: 72:6: 
8x = 6x7 
6x7 
8 


21 
4 
(x) Find a mean proportional to 16 and 49. 
Ans. Lt x be the mean proportional 
then 16. x 2: x4 7 49 
then x” =16x49 
xz (4 x(7/ 
x={4x7yY 
Thus, x= +28 
(xi) Find a third proportional to 23 and 4. 
Ans, Let x be the third proportional 
28:4::4:4 
28x - 4% 4 


x 


= oe oe ee eee ee ee ee ee ee ee ee ee ee ee ee ee ee ee es ee ee ee ee 
ee ee ee ee ee ee ee ee ee ee ee ee ee en ee ee ee ee ee ee ee ee ee ee ee 
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4x4 
te 
28 
4 
x- 
7 


{xti) «lf yo - and y = 28 when x = 7, z = 2, then find p. 


Ans. ya ail 


(xB) ze pe and z = 36 when x = 2, y = 3, then find <. 
z= & xv... (A) 
36 = k(2K3) 
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6 
| ei tee 
2x3 


{A} becomes = far 


(xiv) IE w ox 4 and w = 2 when » = 3, then find w. 


] 
ApS. we - 


3. Fill in the blanks. 

‘ : zi A ‘ — kere + ay to >. 
(1) the sumplest trom of the ratio = * = . di 
(a) = Ina ratio. x: v; xis called 

Git) = Inaratiog: f; fis called a 

(iv) ss ina proportion a: bss xi vvaand y arc called 

(v)) ss iInapropatonp: gsm smgandmarncalld 

im})=—s Inproportion?:4::p:8&p- 

(vit) W6rm29: 22 thenm= 

(viii) fx and » varies directly, then x = 


RMRREZSESESCRASBASSETKEESSERSAESSRRARSRSAESRSESSAAEPSSEESZAZAERSESEEAA ETI SS 
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(ix} fv varies inversely asu’thenw~ WY 
(x) Uw varies inversely asp", then k= ene ‘, 

(xi) A third proportional of 12 and 4,is ae 


{an) The fourth proportional of §5.6,5is 
(xiii) ‘Whe mean proportional of 4ar'n‘ and p’ is 


sae ‘Fhe continued proportion of 4, m and 9 is kx o> nal 


| (xiii) } +250? p’ 
4 * SUMMARY 
¥ A relation between two quantitics of the same kind is 
a called ratio. 
a A proportion is a statement. which is expressed as 


equivalence of two ratios. 
If two ratios @ : & and ¢ : d are equal, then we can write 


a:hb=e:d 


> If two quantities are related in such a way that increase 
{devrcasc) in one quantity causes increase (decrease} in 
the other quantity ts called direct variation. 


* 
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A iam ante = 


EXERCISE 4.1 


Resolve into partial fractions, 

qx -9 
{x + Ix — 3) 

?x-95 __4 8B 
(x4 1Xx-3) x4] : 3 YG 
Multiplying by (x + 1) (x -- 3), we yet 
7x-9= A(x-3)+ B(x+1) 
te Y=Ax—-J3A+ Bx+B 
x 9 Axt+ Be-JA+B 
7x-9=(A+ #)x-3.414+8B 
Comparing co-clTicients of x and constant terms. 
AL Us TV cuaciaxeaeinvserevs (ii} 

-3A 0B -G Lee “4tii} 

(ii) — (iti) gives. 

441 16 

A 4 

Pua A 4 in (ii) 

4:'B 7 

3 7-4 3 

Putting values of A, 3 in (i). we get 
ix+9 4 3 


tx+Ix—3} xl (x43) 


Solution: i.ct 


tt ee ed 
se 
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3 x- It 
© (e- 4 +3) 
r- i} A B 


Solution: j.ct (c— 4x43) Gag’ zop 7 @ 


Multiplying by (x — 4) (x + 3), we get 

x-Il A(&+3)+B(r-4) 

x ll: Ac+3A+ Bx-4B 

x 1] Axy+Brt3A-4B 

x-tl (A+ B}xr+ GA-4B) 

Companng coefficients of x and constan! terms 
Ao Mavsoteshcsccws {ii} 

JA ~ 413) -11.......,.4i0i) 

Multiplying (i1) by 3. we get 


3A ° 33 3.0.2.2... fiv) 

Subtracting (iii) from (iv) 

713 14 

3 2 

PuatB 2 in (ii) 

A*=2 1 

A 1-2 -1 

Putting valucs of A, B in (i), we pet 
x-11 eae F 


(x - 4}(x+3) ~ x-4 x+3 


te ee ee ee ee ee 
se 
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ved 
Solution: ict ala ioe weep sd =i) C) 
w -)) (y-l))Qc41) x-} xt 


Multiplying by (x -— 1) (x+ 1), we get 
3x—l= A(x +}}4 B(x-1) 

3x J Axv+A+Ax-B 

3x 1 AxstBrt+aA- B 

3x -L=(44+ Bix+(A- A) 
Comparing coe!ficients ofa and constant term. 
Aes  Bicteietapest (ii) 

A-~B <1... (iii) 

Adding (ii), (iit) 

2A 2 

A A 

Put A® Lin (ii) 

1B 

B 3-1 2 

Putting values of A, B in (i), we get 
Seed 2 

a'-1) x-l x4] 


ay" 4. x + 2x -3 


te ee ee 
se 
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a 5 
x - x4 t3x-3 


2 ee 
x(x - bp+3(x-1) C, 


age ist 
(x-1)(+ +3) 
eh. ee (i) 


Cy - Ltr (3) ox-l x+3 
Multiplying by (x- 1) tr + 3). we get 
v- 5 Aqy:3)+ Bu- |) 
X-5 Av- 3A: Bx -B 
¥ 5 Axt trijA 8B 
x-5 (A+ Bw: GAB) 
Comparing co-cfficients of x and constant terms 
A ' Bb Va some ome cwmtii) 
3A -B = 4..,....45ii) 
4A a {from nt iti) 
A mt 
Pt A -I in{ii) 
a”! ‘BI 
\' Boil 
~~ i 2 
AN Putting: ai ol : Lb H. we gel 
A 2 = 


Wr 
») (x Ueeu es 3) oa 2 ved 


tt ee ee ee ee ed 
ss 
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3x +3 
(x — 1)(r + 2) 
Solution: tet —2**3_. 4, 8 
(x-IMx+2)  x-1 x42 00°" 

Multiplying by (x — 1) (x + 2), we get 
3x3 -AQ@®+2}+ Bx- 1) 
3x-3 Ax+2A+Bx-B 
3x +3~Ax+Bre+2A-B 
3x 13> (A+ B)x+(2A—-B) 
Comparing coefficients of x and constant ferns 


5. 


A’IB 3... -.-{li) 
2A-—-B=3 3...) 

3A 6 (from ii + iii) 
A 2 

Put A - - 2 in (ii) 

2+ 3 

B 3=+2:1 


Putting values of A, B in (i), we get 
Sr*3.... 2 ] 
(x-1Mx+2) x-1 x42 
7x — 25 
&—-4)&-3) 
Solution: [ct a a4 e 
(x~44x-3)  x-4 y-3 
Multiplying by (x — 4) (x — 3), we pet 
Wx-25  A(x—3)+ Bux - 4) 


te ee ed 
se 
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a eet sid Matte ech te RS 


9x-25 Ax-3A+ Bx—4B 
7x -25- Ax+Bx-3A-4B 
Jx-25 ({(A+Bpr-3A-4B 
Comparing coefficients of x and constant terms. 
AB Tiscesinss prcekees (ii) 
-3A ~- 4B =-28.........(iii) 
Multiply (ii) by 3, we get 
3A + 3B = 21...........-(1¥) 
-B -4 {from iii + iv) 

B= 
PulB 4% fii) 
Ai4 7 
A f-t 

Ax=3 
Putting values of A. B in (i), we get 

Pe ha ee 
(x-4)(x-3} x-4 x-3 
x+dxtl 
(x — 24x +3) 

r+2etI 
(x = 2Xx + 3) 


7 


Solution: 


_x +2x41 x'+x-6 +2x+] 
oP tx-6 txtx $67 


x+7 


te ee ed 
ss 
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Asics cal thetic ce le A 


Now, 


— ee ee ee 
— ee ee ee ee ee ee ee ee ee ee ee 


x+7 
x 4+x-6 
x+7 
+-—_____ 
(x-2X{x4+3) 
x+7 A 
te i nee evicted {i} 
(x~2}H x43) x-2 4x43 
Multiplying by (x - 2) (x + 3}, we pet 
X47 = A(x +3}4+ B(x-2) 
Kt? =Axt+34+8x-2B 
x «7: Av+ Br+ 34 - 2B 


=]+ 


x+7=(A+ B)x+(34-2B) 
Comparing cocfficients of x and constant terms. 
ee | Rea Reeeeeeere era (ii) 
3A — 2B ~ 7...,....... (i) 
Multiplying (ii) by 2 
ZA + 2B =*2,..........-(i¥) 
SA 9 (from iii + iv) 

rie 9 

§ 


9 
Put A = — intii 
P ie 


ee eS ee ed 
ss le 


Vis? www.downlogdclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 


{Page 7 of 45) 


Written/Composed by: - SHAHZAD JFTIKHAR Contact # 0313-5665666 
Website: www, downlopdclassnotes.com , E-mail: ifti i 
MATHEMATICS FOR 10'™ CLASS (UNIT # 4) 


Pilot Super One Mathematics 10" 228 


Putting values of A, B in (i), we get 
x+7 9 4 
(x-24x+3) S{x-2) S{x+3) 
x+7 9 4 
saa It les) aed) SD) 
bx + 5x? 7 
ar oe oe 
Selutien: 
3x° — 2x ~ 1 
&x-4 
3x? —2x~1 


=2x+34 


re een 2 
~ 3x? -3ete-] 3-2-1 +5 = 
tr Fax’ F2 
Os a7 
_ 9x7 Féx F3 
Sx -4 


8x-4 
3x(x—I) + 1(x-1) 
i see |, 
(x -1X3x +1) 
Bx-4 A B 
Let G-bGx+) x-1- re at (P) 
Multiplying by (x -— I} (3 + 1), we get 
8x-4 = A(3x+1)+ B(x-1) 
8x-4 = 3Ar+A+8x-B 
Bx 4 JjAr! Bxt+A-B 
8x-~4 = (344+8)x+(A~- B) 


=2r+3+ 


=22+3+ 


tt ee ee ee ee ed 
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Comparing coetficients of x and constant terms. 
SAB Biv icrice {i1) 
A-B ~4...........iii) 
4A=4 (from ii + iii) 
Az=i 
Put A = 1 in (ii) 
31)+ B=8 
B=8-3 
Az 5 
Putting values of A, B in, we gel 
DO Sas Eee Mee 
(x-1I}3x4+)) x- = i 3x41 
lence, ee eee =2x+3+ a2 
"(x -IX3r4+1) x-) 3xr+] 


~~ + » & 2 ee. 


EXERC ISE 4.2 2 


Resolve inte partial fractions. 
! x? 3x4] 
‘  @-1ie-2 


x’ -3x+1 A B Cc 
(x-1I)'(x-2) x-1 (x-)) x-2 
Multiplytng both sides by ~1y (x - 2), we get 
x’ —3x41= A(x—-1X x -2)4+ BOx-2)+CUx- I.) 
x. Bx Y= Alx? —3+2)+ BOx—-2)4+ CU? - 2x41) 


Sutution: Let 


te ee ed 
ss 
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Pul x-1 Oie,x-=1 ini) 
(yy 3qly 41 Bt - 2) 


1-3: t &-HB 
-! -B 
A=) 


Now, putx-2 Oi. e,x = 2 in (i) 
(ay 3apeE-C(2 1P 
4-6+1 ccly 
-1 Ci) 
C=-1 
Comparing co-efficients of x on both sides 
1 Ai’ 
PulC —linit 
lL Ail) 
1 A-I 
2=4 
Elomee. required partial fractions arc 
2 I { 
=. (x-1yP r-2 
xe—3x4+l 2 ) | 


Thus, —-—-—--——_- = ———- + r— 
(x-IF(x-2) x-l (x-lyY x-2 


tt ee ed 
ss 
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: e+ixe4+11 
7 + 2) t 3D 
Solution: 
x’47xel) A B Cc 


.» (D) 


(x42) (x43) (x42) (x42) (a3) 

Multiplying by (x + 2)’ (x + 3}, we get 

FTX FED = Ale t 2K 43) 4 BCE 4 CU DLA 
vo + 7x41) = A(x? +5x46)4 B(r43)4 Cx? + 4x4 4)....(ii) 

Put 1+2=0 ie; 2=- 2 in (i) 

(-2f | 7(-2}+ 11 = BO~24 3) 

4-14+ 11> BIL) 

1B 

B=1 

Pul x!3- Oor x= -3 in (3) 

{-3)° + 7(-3) + 1] = C(-3 +2) 

9-214 t1=Cely 

-f'=C() 

Ce-| 

Comparing cu-cffivients of x7 in (ii) 

i AiC 

PutC -1 init 

1 A-!] 

ltt A 

m2 

Put values of A,B, C in (D) 


tt ee ed 
a 
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Partial fractions are 


2° 3 C, 
—_—+ -— 
x+2 (x42) x43 
: x+7x+lf 2 | 1 
(x+2)'{x+3) x42 (x42) x43 
9 
3 @ Net 


eeees eae oem eNO 
(x+2)'(x-I) x42 (x4+2P x-I 
Multiplying by (x+ 2)°{x—-1) we get 
9 = A(x 2X x-1) 4+ Blx-1) + C(x 42)... 
9 = A(x? +.x-2)+ B(x-D 4+ C(x? +4x +4) ...(ii) 
Pul x+2=9 Le; x=-2 in {i) 
9 B{-2-}) 
9 -3B 
B23 
Puix-1- Oicg x71 in(i) 
9 Cilt2y 
9 CQ) 
9- C(9) 
«\* C= 
aN Comparing co-efficient of x* in (ii) 
nS 0-At#C 
PurC 1 init 


O- At 


Solution: Let 


tt ee ee ee ee ed 
se 
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A=-l| 
Putting values of A.B, Cin {(L} C, 
Partiai fractions are 
-] 3 l 
x42 {x42Y x-]} 
eee Sane 
x~l x42 (x+2} 
a ee Ne Nem eee 
(x42) (x-1) x-} x42 (x42/ 
x'+] 
4. MeN 
ox +l oki 
yt eg? xr x 4) 
co | 
x -;' x + J 
x4] ‘ tx Ex 
ax+¢] sien PE (i) | i 
x +1 
xr(x-1) 
? 
Now, Let BM ere at i 
Pe he ¥ix-1l) x x x-l 
Me, Multiplying by x“(x — 1), we get 
Ns x 41 = A(xfr-1)4+ B(x-1) 4 Ce’... fii) 
Puls x )=«(O0 in (iii) 
GY +1 BO-1) 


Thus. 


=x+1+ 


We take up 


te ee ee ee ee ee ee ee 
ss ee 
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1 BED 
| -B 
B=-!| 


Put ox-1 Oi.c;x—1 in (iii) 
gayi. cay 


bet Coy 

2 ED 

C=2 

Comparing co-efficient of x’ in (iii) 
1 Ate 

Put C = 2 in it 

1 Ai2 


A=)]-2=-i 
Putting values of A, B,C, in {ii} and from (i) 
Partial fractions are 


Pilea 
x xv x-l 
: J 
Chus, r+1+ FoI eS teat sore 
ix +44 
5. (3x4 2yxre0) 
Solutioa: 


7x44 A 8 Cc 


_— en 


Peg herb rae pokes 
(xed det 2) oxel CxtlP 3x42 


Multiplying by (x + i)’ (3x +t 2), we get 


te ee ee 
se 
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7x ¢ 4 - AQet 1IXGx + 2) 4 B (3x + 2) + COr+ 1) ...{ii) 

Fx 4 A(3x7+5x+2)+ BE3x+2) 4 (x7 +2041).......dii) 
Pul sox! 1) (Ode; x ~~ 1 in fii) 

H-1) #4: B{M-1} +2} 

-7 i 4 -B(-3+2) 


-—3 BR-l) 
-3 -B 
A&=3 


Pul3x:2 Oi-c; x5 in (ti) 


“Hl (2) 
3 3 


C=-6 

Comparing co-cffictents of x7 in (iii) 
0 3A'C 

Putting C - ~6 init 

0 -3A + (-6) 


tt ee ee ee 
ss se 
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0.3A-6 


3A 6 

425 O 
Putting values of A, B, C in (3) 
Partial fractions are 


2 3 4 
a 
x+l (x41) 3x+2 
“Thus. 7x+4 ae 3 6 
(x+1(Ge+2) x4! (x+h 3242 
6 
(x¥~—1)'@ + 1) 
Solution: [ct ae ee A eae tee Si (7) 


(x-Iiteel) x-1 Gol x4] 
Multiplying by (x - 1)’ (x | 1), we get 
1 AQ Nirt DBR 1) 6 Cet) oa 
1 AG? =-1) © Bex 14 CQ? ~ 2x4 1)... a 
Put. x- 1-0 i; x4- 1 in fii) 


1 BAD 
t 2B 
pal 
x 2 
ONT pul xt ts Cie; x 2-1 ing) 
.' 1 c-1-1)* 
nS 1 C(-29 
1- 4c 


te ee ee ee 
a 
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C= | 
4 
Comparing co-efficients of x” in (iii) 
0-AtC 


: er 
Put C=— init 
4 


l 


0=A+- 
4 

pam, 
4 


Putting valucs of A, B, C in {i) 
Partial fractions are 

a4 ; 1 
ee ee 
4(x-1) 2(x-l  4(x+1) 

l i 1 
= —<— a +} 
» &xt+TZ 41-1) 2(x~1) 
1 ] 1 1 

hi —— es ee 

“Ss C-DbGstl) 4x41) 4(x-1) 2x-) 
3x7 + 18x + 16 
(x +2y 
3x7 +15x4+16 

(x+2y 


_ 3a 415x416 3 


og thea d x+dx+4 + 15x+ 16 
3x? + 12x + 12 


7s 


. Solution: 


tt ee ee 
ss 
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= 
Ot ae 7 3x + 4 
x +4x4+4 
3x 14 P 
- 31 (xt ay 
No ‘ei: 3x +4 
Now, we take up [7404 q 
3x+4 A B 


= —— + +—_— ..... i 
{(x+2P x42 tx4+2/ ”) 


Multiplying by (x + 2)’, we get 
3xt4 A(xt+2)+B...... Gi} 
Put x 12+ Oic; x=-2 in (iii) 
3{-2) + 4 = A(—2 +2) +B 
-6'14 B 
B=-2 
Comparing co-efficients of x in (iii) 
3=A 
Putting values of A, B in (if) joining with (i) 
Partial fractions are 


3 __ 2 
w+2 (x+27 
Thus, 3+ ee SE ns 
(x+2) x+2 (x+27 
| 


8 et ]) 


Solution: @ 1x41) 


te ee ee ee ee ee ee ed 
ss 
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1 

“(De +De+) 

ee eee Ee 
(x-1)r+1P (x+1P¥ €x-1) 

Se cei ge, 2 cle Sadase ow fi) 

(x+h(x-1) 14+! (x+tp x-l 

Multiplying by (x + 1)? (x - 1), we get 

1 A(et D@~ 1) + Ba - 1) 4+ Cert IP... (ii) 

1 Ate -1)1 Bor 1) 1 CQ? 4+ 2x8 ])........ (iil) 


Put xil: O1e;x=—t infu) 


1 - 23(-1-1) 
1 -2B 
Pe 
2 
Pul x-1 -0 terx=1 in fii) 
coh tly 
i cey 
1 4c 


As oo 


Comparing, co-cfficients of x in (iit) 


« ~ 0 Ave 
~~ Put ¢" “2 in it 


te ee ee ee ee es 
se 
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ee 
i 
0=A+— 
4 
1 
A=- 
4 


Putting values of A. B, C. in (i) 
Parttal fractions are 
l a! ! 


4(x +1) Ax41y¥ *4Ga-) 


] ] | 


wa i 


1 1 i I 


* eb? (x- iD 4(x-1) 4(x4+1} 2(x41)? 


EXERCISE 4.3 


Resevive into partial fractions. 
ax—tk 


I. (r+ 3K 4+ 1) 
Selution: [ct pee a ee 7 poe sareeve dl) 


(x+37 +1) x43 x7 41 
Multiplying by (x + 3) (x7 + 1). we get 
Bx- TT AG? + 1p (Be 1 Chet 3)... (ii) 
‘3x—11) AQ? +1)4+ Bx? + 3Be+Cx43C 
3x-1t-Axt+A+ Be + 3Bx+Crt3C 
Sx-Tl Axt4+ Be +3Br+Cxt+ At3C 


tt ee eS 
ss 


Vis? www.downloagdclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
{Page 20 of 45) 


Written/Composed by: - SHAHZAD JFTIKHAR Contact # 0313-5665666 
Website: www, downlopdclassnotes.com , E-mail: ifti i 


MATHEMATICS FOR 10™ CLASS (UNIT # 4) 


Pilot Super One Mathematics 10™ 241 


3x~ 11 =(A+B)x*+GB+C)x+A +3C.....{iv) 
Put x«+3* Qi; x=-3 in (ii} 
3(-3)-11 = Af (-3)' +1] 
-9-11=A9+ 1] 
-20=10A 
A=-2 
Comparing co-efficients of 7 
O=A+B 
Pul A=—-Zinit 
=-2+B 
B=2 
Comparing co-efficients of x in {iv) 
3=3B+C 
Puls ss B=2Zinit 
3=3(2)+C€ 
3-62C 


Putting values of A, B, C in (i} 
Partial fractions are 


2 2x-6 
=-——+ = 
x43 x +l 


oll 2 a3 


Thus, 


te ee ee ed ed 
es se 
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3x+7 . 
2. (x? + Ee +3) 
. 3x+7 C, 

Solution: Or + Nxt 3) + Dt 3) 

2 - eT 

{443007 +1 
” By+7 A BHC 


(xed +l) x43 rl 
Multiplying by (« + 3) (741), we get 

3a 7 AG tl) + (Bx + Chet 3)... Gil) 
3x17 Ac tAt+Bxe +3Bx+Cx+3C 

3x07) A! Bx? 4+ 3Bx t Cx 1 Ad 3C 

3x67 (A+B? +GBtCe+At3C .... (iii) 
Put x«:3 Ob; x-4&3 in fii) 

3(-3) + 7- AX(-3P +1} 


~9+7 A(9t 1) 

—2 I10A 

a 

td 

; oe 

. 4 

Dy, Comparing coefficients of x” in (iii) 

“N\ A+B 0 


“ 


tt ee ee ee ee ed 
ss 
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mee Pe 
5 


“a 
Comparing coefficients of x in (iii) 
3 3BFC 


Putting values of A, B, C in (i) 
Partial fractions are 


7412 


\, S(a +3} | xed) 
* : 


tt ee ee ne ee ee ee 
se 
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_ ay 47 | x +42 
Thus, \ i 
(xe Sv tly Six+3) Sia tl} 


—_ v 


i+ 1} +H 


. ; gets am | Arte ti) 
Solution: [ct (c+ Ike 1 a ae 


Multiplying by (x + I}(x° 4 1), we get 
1 AG Lt (By) Cpga ely... Gi) 
AS At Bes Bre Ox t 
1 Av? By Bei Cet Ate 
1 (At Bet tB Crt Ade... (iii) 
Put wit Oienx —1 in tii) 


| A(e-1P +1) 


1 Agl «+ b) 
1 2A 
a! 

A 


Compacing co-clticients ofa” in (iii) 
Mn ACB 


re 
Put io — intl 
2 


ee 


Comparing cocilicients ofy in (11) 


tt ee ee ee ee ee 
se 
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0 BC 
Put # in it 
v 
i) te 
z= 
3. 8 
(': 
2 


Putting salues al A. 13. C in (i) 
Partial fractions are 


I ] 
| it, 
Marly «a ed 
| al 
rah teh 
hus, ie Menke te 
eM RW 2h 
ox 7 
(v4 307+ £) 
Solution: Jct — ve 4 a en (i) 
(ve3hveirl} v*+3 wad 
Muluphyang bs (vx ar EL we pet : 
M 7 Ate - 1) (Bvt C)terdpo.. (it) 


> | ; ; 
a es Fe AG OAT 4 ie Ho eae 
“ Oy 7 (ABE OBB EC) (A 30) 0... Gili) 
Put v3 O be: aw --3am {ii} 


43) 7 ALE3Y = 1) 


tt ee ee ee ee ee ee ed 
se 
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-27-7 A941) 
-34 10A 


Pena C, 


10 


0 AB 


BT: 3. 5 
Put aA =-— init * 


Companngy coefficients of x in (iii) 
9 3B°C 


Pulling Ano in it. 


9 af 17 Jac 


31 
t 


. 4Y C 
yor 
ng ¢ tj 5] 
a, 5 
a 45 51 
: 5 


tt ee ee ee ee ee ed 
se 
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6 
C=- 
5 


Putting valuesof A,B, Cin {i) 
Partial fractions are 


76 
seis SS 
5(x+3) 0 ox? +1 

17 17x-6 


= + 


5(x+3)  5{x* +1) 
9x —7 17 t7x —6 
ae (x $3Kx2 42) Sx #3) | 5G +1) 


P ax +7 
: (x + 3kx? +4) 
Solution: Let —7*7 | 


Gtiesa) x43 4a4 
Multiplying by (x + 3) (x7 + 4), we get 
3u+7 = A(x + 4) + (BxtC) (x43) ....... (ii) 
3x+7= Ac +4A + Bx’ + 3Bx+Cx+3C 
3x+7=Ac + Bx + 3Bxt+Cx+4A+3C 
3x+7=(A+B)x7+GB+C)x+4A43C...... fii) 
Put ==3 in (ii) 
3(-3) +7 = A[(-3) + 4] 
-9+7=A(9+4) 
-2=13A 


te ee ee ee ee ed 
es ee 
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TAR 
Comparing cocflicicnts of x° in (iii) 
0 A'B 
U 
Put As --— init. 
13 
2 
O-—-. -+8 
13 
#= ~ 
13 


Comparing cocfficients of x in (iii) 


3 3BIC 
On ta 
{ = =. init. 
u 3 in it 
(3) 
3= 3) — |+ 
13 
6 
C=3-— 
13 
_ 39-6 
13 
{ 43 
13 


Putting values of A, B.C in (i} 
Partial {ractions are 
> b 233 
aN . 2 4 13 13 
~ 134+3)) (x? +4) 
~\ 24 2x +33 
$a +3} 13x44) 


tt ee ee ee ee ee ed 
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tx ' 
1 }ius, eae oo : ett -+ exits 
(vt Spin +4) 3x43) 13(x' +4) 
2 O 


Solution: li - 


Put 


tv + Ex" + 4) 


se Bvt’ ‘ 
eed) ee 7 Pir aia 0) 
Multiplying by (x ‘2a dhwe zet 

NAG 44 (Ae Oy tb 2) (4) 
YAY! 4A OB 2B Ce 0 
Y (ALB OBE CIN (GA 120)... iii) 
xt2 Oier x -2in (ity & 


2 Alt-2y 4] 


4 Ata 4) 
4+ BA 
4 
x 
me 
ay 
«4 


1 A-B 
1 
im oh. 
2 
\~-+8 
2 
?. 
ete 
aaa ae 


te ee ee ee ee ed 
ss 
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i= 
Z 
Comparing cocfficients of x in (iii) C, 
0 28+¢ 


Put B= u in it. 
2 


0 23 |e 
2 

O Tee 

("=-] 


Putiing valucs of A, B.C in (i) 

] 

I oy aa 
2x42) x44 

] x~-2 


SO + rr ees 


+——_— 
2(x+2) Bx +4) 


ta, Fa | 


x-t 


ar ee 
& rt+i [int ae IG? — x + D! 


| 
Solution: _ 


as ca 


x are oxt 


| A r+ 
. (xe DOP ty) Fer Poa 


tt ee ee ee ee ed 
se 
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Multiplying by (x + 1) (x* -— x + 1), we get 

b= At’ —x +14 (Br eCpietl) ooo... (ii) 

1 AC -ActAd Bot Br+Cx4+C ‘¥ 

1 Ac) Bx? i Bet Cx. Axv+AtC=0 

1 (A+ Bp? +(Bt+C-A}xt AtC=0...... (iii) 
Put xtl O ie; x=-1 in(ii)} 

1= A[(-1) -(-)+1] 

1 AGH1adh 

1 3A 


l 
d= 
3 
Comparing cocfficionts of x* in (iii) 
0 A+B 


Puls A = — ini. 


' Comparing constant terms in (iii) 


Ls 1 AIc 
aN Pot Ae ; in it, 
‘ 7 


tt ee ee ee es ed 
se 
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: ] 
oe | 
3 
vs U 
i 
? 
ae 


Putting values of A, B.C in (i) 
Partial tractions are 


1 3 
- N+ 
1), 3B 3 
3a tl) xxl 
tr. 2. a=2 
3taa]) 3x’ -— +414 
‘Thus. : we ews = a pet iste 
(x + Kx" x+1) 3Xxt)) 3c -x41 
val 
x41 


. 4 x” + l 
Solution: “T° + 
ad 


xial 
(aed oxid) 
a hl Let - i papas AL eC sant (i) 
tr -dMa eval) xt] x -4 4] 
Multiplying by (v #1) G" — x + 1), we get 
~\ wood Att ax edb) (Bet Oa yo... tii) 
, ob AW - ANS A> Bre Bee Care 


tt ee ee ee ee ee 
se 
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t+) =Ar+Bet+ Br t+ Cx~ Art Ate 
x +1=(AtB)’ +(B+C-Alx+ Ate 
Put o.x+1=0 ie; x=-1 in (ii) C, 
CIP +l=a [i -Cp+t] 
1+1 = A(1+141) 
2=3A 


1=A+B 


: age 
Put =— init. 


L=At+C 
“\* Put det in it. 


te ee ee ee ed 
se 
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2 
(‘=1l-— 
3 
I~ 
pede? O 
3 o_o 
rats 
3 


2 I 
Pulling A= 3 a = in (3) 
Partial iractions are 
BH 


a) A+ 
en ee 
Mxtl) (xo ~ x41) 
Jive!) 3x? -x4D 
‘Thus. r+l 2 ae x+l 
(xt DUP —x+h)_ ib ae —x+1) 


ae ee eee a 


EXERCISE 44 _ 


Resolve into partial fractions. 


1 eet. Se 
° (x? t 4y 


Ax+B €'x+D 
@ —™y Solution: Lt mare oieag ea 
aN Multiplymy by (x' + 477. we get 
nS x (ix+ BY +4) 4+(Cx4+ D) 
gis sly +4Axnt Bx’ +4B84Cx4D 


te ee es ed 
ss 
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ie Ax’ + Bx’ +(4A4+C)x+(48+D) 
Comparing co-cfficients of x’ in.,.... (it) 
I A C, 
Af 
Comparing coefficients of x* in fii) 
0 B 
B=) 
Comparing co-efficient x in (ii) 
0 4A+'¢ 
PulA 1 init 
D 4{1}+C 
C=-4 
Comparing constant terms in (i1} 
0 43.°D 
Puls Omit 
0 OtD 
=f} 
bars values of A, B,C, Din 1) , 


R+ et 0 
DG ra teaay 
\ dy ; 
eel are partial fractions. 


. "44 ix +4 


% x 4; 
ae lience, ye SS ee eee 
4y) 44 O44) 


tt ee ee ee ee ee 
ss ee 
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Se eee I Np SR 


HA est 
i+ Do + 17 
Solution: Let wav a pets + eae + ecu 
ee DOTY eat tay (we +1)" 
Multiplying by (x «Lye. 1)", we get 
PUR tx el Abe rly +(Br4 C4 Oe +1) 
+ (Dat EMF DLP) 
N'e3x aad) A(x 42x" 44 (Are O ere eh 
+ Dn + Dre Exe & 


(M4) 


We Be exe) te pte + Ae Bx 4 Bx 4 Be 
BX OM CEO +04 4 Dx thx k 
URN tack -(A+ Bx? 4(B+Cpx' 4 (244 8 4+C4 Dix + 
(B8+C+ D4 ht AFG 
Putx ~ 1 ing¢P) 
GY 3 eC Ded AIP ED 
1: 3¢l;-1+1 AQF 


4 4A 
a J 
Comparing co-cllicients of 4,7, x7. x and constant terms 
fs ON : ae een earner (i) 
8°C O.... Fl 
—y BO OD (ii) 
“\ 2A1+B CHD 3....(iii) 


PutA tin (i} 
iB I 


aN Aor a dof {tv} 
N 


te ee ee ee ee ee 
ss 
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8B=0 
Put B -- 0 in (ii) C, 
9+C 0 


Put values of A, B, C in (iit) 
211) 404+0+D=3 


2+D 3 
D> 2 2 
D+ 


Put A. C values in (iv) 
i:Q+*k-1 

Pith. ] 

rn 


Putting values of A, B, C, D, E in (M) 
Partial fractions are 
yeh Lesa x+0 
atl] x’4I "Gan 
l x 
-—+-S 
xt] (x*+1) 
* x43? 4x41 1 x 
a OMe Sack he Cad dal On? 
| (x+lXx' +I xt) (x41) 
~ 2 
ss _ (e+ Ie? +) 
Ps pee. Dx+k 


“\ Solution: ie agi aaah ve reLPST m1) 


tt ee ee ee ee ee ee 
se 
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Multiplying by (x + 1x" + 1)’, we get 

x = Aer’ 4 +-(Be + Chath 41) C, 
+ (Dx + EW x4 1)......€88) 

oe ACe 4207 £1)4 (Br 4 Che tx4 42 
4 Da? +Dx+ Ext 

x = Ax‘ +2Ax’ + A+ Br’ + Bx’ + Bx’ + Bx 

+Cx? +Cx4+Ox? +C+ Dx? + Dvt Ext FE 

x =(A+B)x! +(B4C)x' +(244 Bt C4 Dv 


4+{AG C+D E\xt+ AtCr+é 

Putx — lin (it} 
(17 AQ-1Y +1)" 
1=Aql + 1y 
1 A(2?? C) 
1=4A 

| 
A 4 
Comparing the co-efficients of x‘, x°, x’, x and constant terms. 
Aa. Oe cetaceans (iii) 
Ra Wie eeletAnen {iv) 
2A‘ Bi CiD: Law ly) 
BAC+DiE=G............¢¥1) 


aN AKCH+E<0........¢viD) 


ae 
Pul A- 4” {i11) 


tt ee ee ee ee ee ee 
ss 
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Ria sai coe heater ae i ee a a 


1 
Re C 
Put Ba~- in (iv) 


4eu0 
4 


l 
C=4 


Put values of A, C in (vii) 


Put values of B, C in¥vi) 
D+E=0 
D: -E 


‘Ss Put E = -> in it 
Ao) 


tt ee ee 
es 
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ed vena! aeolian aaa rrr 


| } 1 j 
—-—x4+— —x-— 
ae Reh eat We eS 
Ax+l) (eh (tly 
1 x-l x-] 
— ee 
4ix +1) 4(x? +1) 2(x7 +17 
x 1 x-1 % x-] 


a 
SS 


Oe IK sly A) 4G el) Ge +P 


x 

4 = Gone aay 

x? A  Bx+C Dxt+E 
G—lesy x-l tl (e+ 
Multiplying by (x— 1) (? + 1)’, we get 
x =A( +1) Bet CKx—1(x7+1)+(Dxt Ee)... ity 
= A(x! + 2x7 + 1)+ (Br + C) (Pe -x- 27 - 1b) 
+Dx’ - Dx + Ex-E 
= Ax’ + 2Ay¥ + A+ Bx‘ — Be - Bx’ ~ Bx 
+ Cx? - Cr- Ox - C+ Dx’ - Dx + Ex-E=0 
x= (A + By - (B- Or + (2A -B-C+ DY 

-(B+C+D-—E)e+(A-C-E) 
Comparing coefficients of x‘, x, x7, x and constant terms. 
O=(AtB).cccccceeseee (ili) 
O=-BtC........ (iv) 
1=2A-B-C+D...... (v) 
0=-B-C-D+E...... (vi) 


(Partial Fractions) 


Solution: Let (i) 


te eS ed 
se 
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(ly? - Aq? + 17 
I- AQ +1Y 
} AQyP 


C, 
=) 0 


a+B=0 from (iii) 


-(-i}+c=0 from (iv) 


ticeo 


Put valucs of A, B, C in (vii) 
Lit peg 
44 


2 
—-kK=-0 
4 


f-7.! 
4 2 
* Ont py! frame: 


44° 2 


te ee es ee 
es 
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0 =5- D+ 
11 
vet sat 
Putting valucs of A, B, C, D, E in (i) 
teeth: taal 
<a on ee 
+ . * 
Sen BY Pars Ba (Partial Fractions) 
Hence, —— —— 2b eH etl 
(x—IMx +1P 4(x-1) x2 +1 2(a? +1 
4 
5. ant 
x 
Solution: (i2 
x" l 
44 +4 ve ‘ 
ye 4x7 +4 _x'+4c 44 
x’ +4x°44 47-4 
aye 
(x? +2) 
4x7 +4 


Now. we take ee 
” (x’ +2)" 


Axt+4 Ath Crt+D 
G'4+2Y 0242) (7 +27 


te ed 
se 
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Multiplying by {x* + 2)", we get 
4x°+4=(Ax+B) (7 4+2)4+Cx4D 

4x° + 4= AD + 2Ar+ BO 4+ 2B + Ord D. 

4x0 + 4= A+B? + QA4+Cr+2B4+D 
Comparing coefficients of x°, x7, x and vonstant terms. 
A= 0...)  (Co-effofx) 


B= 4... ii) (Co-eff of x) 


O=2A+C....fiv)  (Co-etf of x) 
4=2B+D..._.(v) (Constants) 


Put A = 0 in (iv) 


0=0+C 
C= 0 


Put B = 4 in (v} 


Thus, 


— ee ee ee 
— ee ee ee ee ee ee ee ee 


4=2(4)+D 
4=8+D 

D=4-8 

D=—4 

Putting values of A, B, C, D in (i) 
dxi+4 044 0-4 
(x74+2)? 3742 (x7 +27 


4x7 +44 _ 4 4 
(x?+2)? x42 (x? +2) 


te 4x7 +4 =j-—4 4 
(27427 42" ery ay Partial Fractions) 


de ee ee ee es ed 
ss 
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$ 


ae x 
Solution: G tly: 


4 
* 


“x 4+2e 41 
2x +x 

x +27 +1 
2x +x 

+1 

Now we take up 

_ 2x +x 

G+ 

ax'+x Ax+B | Cx+D 

Qe +1p ox? 4h (x7 417 

Multiplying by {x’ +1)’, we get 

2x +x =(Art+ BY x’ +1)4+4Cx4+D 

2x tx= Ax’ + Ax+ Bx’ + B+Cx4+D 

2x) +x= Ax + Bx? +(A4+C)x4+B+D 

Comparing co-efficients of x’, x’, x and constant terms. 


=x 


7 i eee (i) 
B=9..........i 
AtC=1........(ii1) . 


BI D=60........{iv} 
Put A = 2 in (iti) 


tt ee ee ee ee ee ed 
se 


Vis? www.downlosgdclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
{Page 44 of 45) 


Written/Composed by: - SHAHZAD JFTIKHAR Contact # 0313-5665666 
Website: www, downlopdclassnotes.com , E-mail: ifti i 


MATHEMATICS FOR 10 CLASS (UNIT # 4) 


Pilot Super Onc Mathematics 10 265 


2+C=1 
Cr iaZ 
C=-} 
Put B -- 0 in (iv) C, 
04D-0 
D=0 
Putting values of A, B, C, D in (M)} 
2x +x _ 2x40, -1x+0 
(er +tP x24) (x? 41) 
2x'+x 2x x 


ed 


Ce4+lP 41) G2 42) 
Thus, ar Fa wa) 


(x? +17 x41 (x? 417 
=x- at ( ae DP (Partial Fractions) 


. 
te ee ee ee ee ee ed 
se 
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“a ee 


EXERCISE 5.1 


La (i X= 41, 4, 7,9) and Y= {2, 4,5, 9} 
Then find: 


{i) XUY, 

Selution: YUY (1.4.7.9) U (2.4.5.9) 
(1.2.4.5. 7.93 

(ii) XN¥Y 

Solution: KF 41.4. 7,9) 442.4. 5.9) 
f4. 9} 

(iii) KUX 

Solution: FUN (2.4.5. 9} 0 {14,79} 
ft. 2.4.5. 7, 9} 

{iv} ¥OAX 

Solution: } ANY §2.4.5. 9) of, 4, 7, 9h 
14,9} 

re lt X = Set of prime numbers less than or equal to 17 


and ¥= Set of first 12 owtural numbers, then 
find the foiluwing 


there, WO 42.3, 5.7, 01,13, 17} 
¥ {1.3.3.4, 5,6, 7, 8,9, lO, LL, 12} 
(i} XUYF 
oD Sp tecds Cy dos DERE Ee ee eogel as 
tig ae eres Foie A OF 
(it) ¥UX 


tL2.3...-1213.E7} U $2.3.5.7,0 13,17 
P24 cic UB ISAT 

(iii) XAY 
(2.3.5.7, )L13.17} - {4,2.3,......12} 
(2.3.5.7, 11} 
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(iv) VAX 


- {1,2,3,....,12} A {2,3,5,7,1 0,13, 17} 
+ 12.3,5,7,F13 

3. If X= 9, ¥=Z", T=O", then find 

Solution: X={ } 


¥ ~{0,1,2, 3,20.) 
PS-5.5 254 
fi) XuY 


S48: OIG) 1,2 30) 
— 0, 1,2, 3......} = ¥ 
(i) XUT 
={ JuU{.3, 5.3 
=i13.5,..p=7 
Gi) FUT 


a (la) ee iret ee eS eee 
. = 401,23...) =F 

(vy) XY 
={ }m{0,1,2,3.......J 
=a: 3 

“) XAT 
oe Gee go § eae ee 
ear: 

ivi) FOOT 


= IO D2 Siiccah OV 21, 3, Sicicecr } 
- 13,5...) - 7 
4, if Ui= idx eN a 3<x S25}, 
X = {x|.x is prime a 8 <x < 25} 
and ¥ = {xix eWad Sx < 17}, 
Find the value of: 
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(i) (wury 
Solution: tlere, 
Utd, 5, 6, 7,.....25} 
X= €11.13, 17, 19, 23} 
y > 14.5, 6. 7,.....17! 
Find (Yu YY 
Now XW ¥ 
— FNL E317,79,.23 pf 4,5,6,7... 17} 
Non Lee! BP el 
(Xu ¥y’ 
U-(x- ¥) 
f4.5. . 25} ~ {4.5,6,.. .17,19,23' 
— $78, 20. 21, 22,24, 25} 
{ii) XO’ ; 
Now X°=U-X 
1H, $6.25) — ELL TB.1719.233 
14.8.6. ,10,12,14,15,16,18,20.21.22,24,25; 
and }°) UU 
14S i235 | AAS, 6.7). TY 
: ~  498,99,20,21,22,23,24.25} 
Now ae 
~~ £4.5,...90.12.14,15,16,18,20,2 | 22,24,25} 
ry FL819,20....253 
- 1E8, 20, ZL, 22, 74, 25} 
(iii (NU FY 
Now, Vor ¥ 
- SELTS07,49,233 em $4. 5.6... TE 
‘hist 
(LMF) 
f aves Xj 
445.6...%S; {TLL a?! 
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- 14.5.6. ,..10,12,14,15, 16,18, 19,202 1 22,2324 ,25} 
(iv) XU’ 
SO SAX 
= * 14,5,6.. 25} — §11,13,17,19,23} 


'4.5,6.. 10, 12, 14, 15,16,18,49,20,21,22,23,24 125} 
y=U-Y 
= {4,5,6...25} - {4,5,6....17} 
= ¢1¥.19,20,.,..25} 
Now X75 ¥’ 
> {4,$,6...10,12,14,15,16,18,20,29 22.24.25} 
wy 418, 19, 20, .....25} 
= (4.5.6....40,12,14,15,16,18,...,25 
5, If X = {2, 4, 6, ..... 20} and F = {4, 8, 12, ..., 24}, then 
find the following: 
(i) X-¥ 
Solution: V- ¥ 
.y 20} - (4, 8, 12,....24} 
), 14, 13} 


~~ 


(ii) 1 --X 
- {4 8, 12, ...., 24} ~ 42, 4,6, ..., 20} 
{24} 
6. if A=N and B=, 
then find the value of 


(iy 41-8 

Solution: EZ auch So AUy ley deseeed 
oe a 

(11) BOA 
= {0,1,2,3....$ - {l, 2, 3....} 
= {0} , 
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Properties of Union and Intersection 


(i) Commutative property of union. 
AUVB=BUA 
(ii) Commutative property of Intersection. 
AtyB=Bna 
(iii) Associative property of union. 
(AUB VUCHA=AU(BUC) 
(iv) Associative property of intersection, 
(ANB ACH=AN(BOOC) 
(¥) Distributive property of union oyer intersection. 
AU(BACI=(AUBACAUC) 
(vi) Distributive property of unio Over imersection 
AA(BUC)=(ANBULANC) 
(vit) [De-Morgan’s Laws. 
{i} {AU BY =A' AB 
(ii) (AMBY=A UB 


rr. tar 


Pr 
4 


1. if X= {1, 3,5, 7, .--, 19}, 
¥ = {0, 2, 4, 6, 8, ..., 20} 
Z = {2, 3, 5, 7, 11,13, 17, 19, 23}, 
then find the following: 
{i) XU(¥UZ) 
Solution: XU(YUA 
= (135.7... 19 {024,.68,...20}0(23.5.7.11I3,17 19.23} 
={1,3,5.7....19}40.23,4,,,,.8.10,11,12,13,.14.16,17.18. 1920023} 
= {0.1.2,3,......26,23} 
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(ii} (XUPKRUZ 
Solution: (XU YUZ 
+ ({1,3,5,7,.. 19, 4024.68. ..20}}423,5,7.11.13.17.19.23} 
= {0,1,2,3,....20}2{2,3,5,7,11,13,17,19,23} 
= {0,1,2,3,..-.,20,23} 
ii} XA(¥n2Z 
Solution: XOC¥ OZ) 
= {0,3,5,7.. 193] {0,2.4.6,...20}{2,3.5.7,11,13.17.19.23} | 
= {1,3,5,7,... 19} mg2} 
ayy 
fivy) XNHAZ 
Solution: (Ka YynZ 
={{1,3,5,7,...,19}0{02.4.6,... 26} '0{23.5,7,] £.13.17.19.23} 
={ } {2,3,5,7,11,13,15,17,19,23} 
ae ee 
{¥) XU(F OZ) 
Solution: XU(¥Y AZ 
=(1.35,7.. 19 ffO2468... ARO23 5 ZUAS1S, 17.1993)] 
= {4,3,5,7,....,.19} wu {2} 
SEL 2, Sy Da bau: VY 
{vi) {(WUYNX UZ 
Solution: (XUNA(K UZ) 
XUY = {1,3,5,7,....19}0§0.2,4,6,8,....204 
= {0,1,2,3,4,.....20} (3) 
NUZ = {i,3,5,7,...,19} §2,3,5,7,01,13,17,19.23 t 
= {1,2,3,.5,7,51,13,17,19,23% (11) 
From (i), (ii) 
(KUY) A (MUZ) = {0,1,2,3,4,....,.20} 91 2,3,5,7,11,13,17, 19,23 } 
= 2 a Aipievsias 19} 
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(vil) X(FUs) 
Now. YZ $0.24.0.8,....204932,3,5,7. 01 13.17,19,23 } 
fO23 4... SAO1T.12,15, 149.16, 07,18.1900,23 | 
Mero? th DYE AYO2 34. SLOT 120314, 
16.1°.18.1920,23} 
EA emia ow Ge Poe eg a 
(vit) (YO RU(XNS) 


Solution: LAY 
2.3.5,7.. .19) 2408. 2 
14 (1) 
ASA 
Mas, fe ae aS STE 23} 
ISSA LAS FAY | (it) 


New, (YAY GLOOM 
AD VASA aa oO 
race by et ol 


zs WEA - dh 2A OF, A 42,4. 6. 8}. O- £1. 4, af. 
Prove the following identities: 
{é) Aeank Beet 
LUGS. 
t.18 
471 27.3,4,5.6) O [24.6.5] 
12.4.6! (0 
RLS 
Kew} 
AS oy oes et 
Ibo} tn) 


J ronn (0). {up 
Jor Rat 
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(ii) AUB=BUA 
[..14.8, 


AUR 
= {(,7,3......6} U (24,6.8} 
“£123. cx 8! {i) 
R.HLS. 
RUA 
219.64,6,8) U !1,2,3......63 
ts 2 Be ig OORT (3i) 
l-rom (4), (ii) 
Muha Bus 
(iii) AN(BUQORK HUAN U(ANC) 
Lis, 
LAU) 


14.2,3... 6) {24.68} Ut 1-h8t} 
11.3,3,...,.6$ 9 {1,2.4.6.3) 
1.2.4.6! (i) 
R HLS. 
(AB UGERC) 
~{FL,2.3.,..699{2,4,6,8} POPE 12.3... En '1 4.85] 
— {24,6} {14} 
- {0,246} (i) 
Frum (1), (41) 
MBS: AOA 
(s} AURA O-ALUBOAUG 
LATS. 
AULEAC 
— $1,2,3....,.64 (12. 4, 6, 8 ry ft, 4. BR] 
~- $b, 2.3.0... 6) Ww f4. 8} 
(23. 8s8t {i} 
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R.ILS. 
(AUBIM(AUCH 


}t1,2.3....6$ 42, 4, 6 8)) m £1,2,3.,.,680441,4,3} 
233 OSI NI Sica 
12, 3s ies 
3. if f= {1,2, 3.4.5, 6, 7, 8,9, 10} 
A={t,3.5,7,9}, B= §2,3,5, 7}. 
then verify the De-Morgan’s Laws 
ic, (ANB =A and (AU BY =A’ TB’ 
{i} (ANB +A UB 
Solution: (“nby AUS 
LALS. 
ANB 
£135.55 7, 90 i235, 7} 
13, 5, 73 (1} 
(an BY 
(Ans) 
22.3... 0-43.57; from (i) 
£2.4,6.8.9, 10) (D> 


1.2 3.3018). 113.5, 7.9) 
‘7.4.6. %. fa! 

T° OB 
3-92.10) PRR Se Tt 
11. 4.6.8, 9, LO} 

“Now, 0 
'24.6.8. 10! 11,4. 6,8, 9 10} 
(1.2. 4.6,8,9, 10} (1:} 

From (13). (LE) 
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Pack ace Naber hase RE 


(am BY =H 
(ii) (AUBY=A7 OBR 


L.H.S. 

AUB 

= {1,3,5,7.9} © {2, 3, 5, 7} 

= {1, 2,3, 5, 7,9} 

(Aw BY 

= 4t,2,3,..... 10} - (1, 2,3, 5, 7, 9} 

= {4 6, 8, 10} (F) 
R.HS. 

AB 

= {2,4,6,8, 10} 9 £1, 4, 6, 8, 9, 10} 

= (4,6, 8, 10} (J) 


From (F), (J) 
(4U BY =A OB 
4. If U = {1, 2, 3, ..., 20}. 
X = {1, 3, 7, 9, 15, 18, 20} 
and Y¥={1,3,5,..., 27}, then show that 


(i) X~F=Xn¥Y 
Solution: Let us find x”, ¥ 
X=U-X 
= {1,2,3,..., 20} - {l, 3, 7, 9, 15, 18, 20} 
= {2,4, 5,4, 8, 10,11, 12.13, t4, 16, £7, 19} 
yr=ot-¥ 
= {1,2,3....,20} — {1, 3, 5, 79, 11, 13, 15, 17} 
= {2, 4.6, 8, 10, 12, 14, 16, 18, 19, 203 
Now, X- ¥ 
= {1,3,7,9,15,18,20 — {1,3,5,7,9,11,13,15,17} 
= {18, 20} {R} 
and XN Y’ 


Visit wy downloadclassnotes, com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 10 of 27} 


Written{/Composed by: - SHAHZAD JEDIKHAR Contact # 0313-5665666 
Website: www, downloadclassnotes.com , E-mail: ifti 


MATHEMATICS FOR 10™ CLASS (UNIT # 5) 


Filot Super One Mathensatics 10” 286 


rr 


= (1,3.7,.9.15,18.20}9[24.6.8,10.12,14,16,18.19.20) 
118, 20; (Q) 
From (Q}, (Rj 
X-FHTRY 

(ti) ¥~-X=YnV 

Solution: To show ¥..X = ¥- 
LS, 
y-X 
= (1,3,5,7,9.11,13.15.97} — §1,3.7.9,15,18,20} 
= {5.14.13. 17} (Q) 
RLS, 
rar 
= $1.3.5,7.9,1113.15,1F}-{2.4.5.6,8,10.6 £.12,13,14,16,17.193 
= (5, 1t, 13,17} (R) 
From (Q), (&} 
Y-xX=F¥nX 


— 


then verify the fo 
(i) A-B=ANB’ 


owing questions. 


= {1, 2.3.4... 10} — (1, 4, 7, 10} 
= {2, 3.5.6.8, 9} 
LHS =4-8 
= (1.3.5. 7,9} - (1.4, 7, 10} 
= {3,5,93 {D) 
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RILS AB 
11.3,5, 7,93 om §2.3.5, 6,8. 9] 


13.5. 9} {li} 
Fron (D). th) 
AB ANF 
(ii) B-A=BOAMN 
Solution: Teshow 8B A BOA 
LUS {14 7,10) {1.5.34 7.9f 
{4, 10} {R) 


Now A’ Uo A 
1235040} [3.5.9.7 1 
{2. 4, 6, 8 10} é 
and RUS BOA’ | 
HAF MOE $2.4. 6. 8. 105 


14, 10} (Q) 
From (R}, tQ) 
RB A BNA 
(ii) (4 U BY =A'N# 
Svlution: ‘ty show, (AU KY AOR 
LAS 
AUB 
19.3.5.7,9) Wil. 4. 7, 10} 
11. 3,4, 5. 7.9. 10} (i} 
(Aw BY 
& {dua 
1123.0.1UL | §1.3.4,5.7.9.10) fram (1) 
12.6, BY (M) 
R.ELS. 
AT AB’ 


Now 4’ ¢1,2,3,...., 10} -A 
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Re es SS 


{2 
12,4, 6. 8, 10} 
U 


1162.3. 2410; (1,4, 7,10} 
{2, 3, $, 6,8. 91 
Now Wak 
12.4.6, 8. 10}. 42, 3. 5, 6, 8, 9} 


(2, 6, 8! (N) 
(Au sY AO 
tiv) (40 RY =A’ # 
Solution: ‘To show (4 0 BY -A°U 8 
‘Taking LHS. 
AGB 41,3.5,%9)0 41,4, 7, 10} 
ih, 7} (i) 


tanAaY tC FAA 
We... 10! 1,7 f | from G} 
2.3.4.5, 6, 8,9. LO} (P) 
luking R15. 
ft’ ua 
18 FCT! Eh aad tee 
{2, 4.6, &, 10} 


vw eu 8B 
tL 2 Saag 10 -411,4. 7. 
12.3, $. 6. 8, 9} 
UO 12.4.6, 8, 10 (2, 3, 5, 6, 8.9} 
(2. 3. 4. 5, 4. 8. 9, 10} iQ) 
trom (P), (Q) 
(fA 8¥ AUB’ 
(vy) (4—BY =A°UB 


Sulution: Yo show that(4 BY = AUB 
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eee 
‘Vaking |..f1S. 
A #8 4{1,3,5,7,9} 41.4, 7, 10; 
{3. 5,9 


{A BY U (A -B) 
{1, 2,3, .... 10} ~ 43, 5,94 
£1, 2, 4, 6, 7, 8, 103 ({S) 
taking RLS. 
A U-A 
tl, 2,3, ..... 10} » 4,3, 5, 7,9} 
(2, 4, 6, 8, 10} 
Now A’ UR 
{2, 4, 6, 8, 10) U 1, 4, 7, 10} 
; {1,2, 4,6, 7, 8, 10} (T) 
‘ram {S), (T)} 
(A-BY AUB 
(vi) (@&~—Ay =B’UA 
Solution; To show (#8 AY:- BUA 
‘Taking [..E1S, 
HOA {1,4,7,10}- t1,3,5, 7,9} 
{4, 10! 
(8B AY U-(-A) 
12.3505 10} {4,10} 
bi, 2. 3. 5, 6, 7, & 9} {L} 
‘Taking RALS. 
x UB 
210} 41.4.7, 104 
. 8. 9 
5, 8, 9} {1 3,5, 7,9} 
5,6, 7,8,9}° LIES =(4 Ay 
1.3, 4 oe ead 
§ 


ae 
7.3, 
WUA 12,3, 
ti, 2, 


2 Wo uM 
A={ 
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at ich rate suis 


ed 


C= {1, 5, 8, 10} 
then verify the following: 
ii) {(AVBUCHAUBUQ 
Sevlution: 
LHS. =(AV BUC 
=[{1,3, 5, 7, 9U{L 4, 7, LOPE, 5, 8, 10} 
= {1,3,4, 5. 7,9, 10} U {1, 5, 8, 10} 
= {1, 3, 4. 5, 7, 8, 9, 10} (4) 
R.HLS. =AV (BY C) 
= [1,3,5.7,9}41(1,4,7,10}] U (1,5,8,10}] 
= {1,3, 5, 7, 9UEL 4, 5, 7, 8,10} 
= {1,3, 4, 5, 7, 8, 9, 10} {ti} 
From (i}, (il) 
(MU BUCH=AU(BUC) 
wb (ANBACHANBNC 
‘sasDau tings: 
Taking L.H.S. 
[AABOC 
=[41, 3,5, 7, 9}0f1, 4, 7, 1O}JAiL, 5, 8, 10} 
= {1,7} 7 fk, 5, 8, 10} ; 
={1} (i) 
Taking R.H.S. 
PACAC) = (1,3,5.7, JOU 4, 7, WPL, 5, 8, 10}] 
= £1, 3, 5, 7, 9}{t, 10} 
= {1} (R) 
From (i), {11} 
LEN AACH=AN(BOC) 
jit} AU(BNO=AVYVEANEAVO 
Solution: Taking L.H.S. 
AU(BAC 
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ee ae aaa ed ees ke | 
FF nl, igs . 
LAS. lL days thy 
RULS (POR Cte ‘{') 
Sg! Per RLOL oP KASH 
TS. Wed 3 $7, 8, 9. 10 
11, 3.5.7.9, lo: LHS. (Q) 
fram (R), (Q) 
AIBA TC) (AV BO(AUC) 
iv) AN(BUO= ANBUUANC 
Solution: faking 1.228. 
AOCPUC) 
rl, 3.5, 7, ey id, 7, 1OfU4T, 4, 8, 105] 
{1.45.79 th. 4, 5, FR. 10} 
ye . th, 3. tn (P) 
Vaking RALS. (AAR) WAAC 
[SSMS TION LAS 791 58.104 
{1,7} 41, 5,3 
tl. 5, 7} 
From ¢P}, (Q) = 
Ss ea 


G} {AUB =A’ AR’ 
Here <? oN Us Aataccueet 
A 
BoP" {2,.4,4,7, 12, 13, 17, 
L.cl us prove thal: 
(AUBY A’ OB’ 
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idl aclisin! srticinadie eet eee eine 


Faking L.H.S. 

AUB={ ju {2,3,5, 7, 11, 13......-} 
© £2, 39, 5, 7, UA, LS iccsins } 

(Au BY = U-(AVB) 
= {1,2, 3, ....} ~ {2, 3, 5, 7, 11, #3, 17,....} 
arene ca 12, 14, 15, 16, 18..  (M) 


Taking R.H.S 
A‘=U-A 
= {1,2,3,...J-{£ } 
= {1, 2, 3, -.--} 
B=U-2B 
= {t, 2, 3, ....} — (2,3, 5, 7, Ol, 13, 17, ....} 
= {1 4,6,8,9, 10, 12, 14, 15, 16, .. ciel 
Now, 


A’ cy B= (1,2,3,.---} OV {1,4,5,8,9,10,12, 14,15, 16 ....} 
« {1,4, 6, 8,9, 10, 12, 14, 15, 16 ....} 


(Aw B) = A’ OB’ 
(ii) (AN BY=A° USB’ 
Solution: LHS 
AQB={ }o {2,3,5,7, 11, 13, 17,...5 


: = {], 2,5, 4, -....} (R) 


{1, 2,3, --} — (2,3, 5, 7, UL, 13, 17, 3 
(1, 4,6,8, 9, 10, 12, .....} 


AUB = (1,2, 3, ..- JEL, 4, 6, 8, 9, 10, 2} 
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tn nt st 
He a 
From R, Q + 


(AM BY =A’ UB’ 
4. If t= {1, 2, 3, 4, ...., 10}, 4 = {1, 3, 5, 7, 9 and 


B= {2, 3, 4, 5, 8}, then prove the following questions 
by Venn diagram: 


Solution: Yo show: A--8 =4 NB 


ig () __— Fig (i) 
A-8- Yj, Operation (1) 
Operation (2) 


In fig(i) horizontat 'ive's area and in fig(ii) double 
shaded area are the sare. 


(ii) U = {1, 2, 3, 4,..... 10} 
A - {1,3, 5, 7,9} 
B {2,3, 4,5, 8} 


Toshow# A» BOA’ 
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HOA LS A ZZ operation (ty 


Ber’ - Bey operation {..) 
Hatt) Betizowal dines atec and it fietit} fouble 


Shaded ates 20g dhe sade 
itt} Us th, 2,3, 2. 1 
1 
‘ 


dl 13,5, 7.9% 
BS ta 3, 4,5, 3} 


Fig (12) 
Oopmtatzon f 1% 


operation (E} 


Opetaticr {Z) 


tLe 


B= Atl uperation (2) 
Ei 
In Fip(?} slanting line area -n (4 U BY = {6, 8, 10}. 


operation {3} 


in fietii) area shown by Be 
wh (dO BY > Vue 
meer (ee eee | 


EA AVN B= £6, 8, 10} 
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a i a ee 


A + tl, 2 a 7, 9} 
A ~ 42,3,4,5, 83 
To show (4 4 By =A’ NB’ 


ANB = = operation (1) 
A’ = operation (1) 
operation (2} 


(slanting lines arca) 


a THEIR! operation (2) 
A OB = YH 
tatanting lines area) 
W) (A-BY AUB 
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A-RB - ££} operation (1) 


= operalion (1) 


G y operation (2) 


NUR GF operation (2) 
slanting lines arca is A’ B 
Arca in both the cases is the same. 
Thus. (4 -8)= AUB 
(vi) i= $1, 2,3, ...,, 103 
A - {1,3,5, 7,9) 
Bo 42,3,4, 5, 8} 
To show (8 - AY B’MA 


Nila lh hal ee 
hal ee ir ir el ipa 


Hig. {i) Fig (ii) 
H-A operation (1) 
—— 


—s opcratton (1} 


Wy; gq operauon (2) 


Yj, operation (2) 


{slantinp lines area) 


Fig(i), (ii) show that (B. A)’ = BUA. 
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+ ae” 


EXERCISE 3-4 


L. If A = {a, b} and B= {c, d}, then find A x B and 8 XA, 
Solution: A = {a, b} 
. B= {c. d} 
Then AXB = ja, b} x fe, d} 
~ {(a, eye, dS, ey, d)} 
and = =BXA = {¢, d} x fa, b} 
= {(c, a), (6, 8), (d, a), (d, 8) 
2. If A= {0,2, 4}, B= {- 1, 3}, then find 4 xB, BX A, 


AXA, Bx B. 
Solution: A = {0, 2,4} 
8={-1,3} 


Then AX8 = {0,2,4} x {-1,3} 
= {{0,-1 } (0,3), (2.- 1), (2,3), (4,~1 )s (4,3 3 


(ii) BxA = {-1,3}x {0,2, 4} 
= {(1,0), (12), 1,4), 3.0), 3.2}, G4} 
(iii) AxA = {0, 2,4} x (0, 2,4} 


= {(0,0}, (0,2), (0,4), (2,0), (2,2), (2,4), 
(4,0), (4,2), (4,4}} 
(iv) Bx B = {-1,3} x {-1,3} 
= {(-1, =I), (-1,3), (3, —1), {3,3)} 
: Find a and 5, if 
(i) {a-4,5-2)=(2,) 
a-4=2 | and b-2 
a=2+4 b 
a=6 b 
{ii} (2a + 5, 3) =(7, b- 4) 
2a+5=?7 and 3=b-4 
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Ze 7. § b=3+4 
La 2 b=7 
td = 
al 
(iii) (3- 2ab- 1)=(a-7,2b +5 
3 -dae ou 7 und b-~1=2b+§ 
-2a a x-7-3 b-2b=5+] 
~37=— 10 -~b=6 
ee be-6 : 


4, Find the sets X and ¥F, if X x ¥Y = 
((4,2),(8,2),(c,0).¢d,e)} 
Solution: 
X + ¥ = ita ah, ake. aXd, a}} 
X= {a,b,¢,d} (second elements of ordered ‘ 
pairs} 
Y= fa} (second elements of ordered pairs) 
$. H X = {a, 5, c} and Y = jd, e}, then find the number 
of efements in t 
(@) Xx¥ 
Number ofelementsin X =3 
Number ofelementsin ¥ =2 
Number of elements in ¥Y x Y =3x2=6 
{it) ¥xX 
Number of elcrnents in Y =2 
Number ofelementsin YY =3 
Nu:nber of elements in ¥ x.¥ =? x3=6 ' 
(iit} XxX | | 
Nurnber cfelements in =X 3 : 
Number of clements inL¥ x.Y=3 x 3=9 
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= 1 NRE = a 


AEXERCISES.S 


t. Ith = fe 6, cf, We G3. 4}, then find owe bidaary 
velgiions of hx Wand Mx E. 
Solution: 2 tibet, oA G34 


De a isers fat 
bled, 3p. et BRO OD. AR dee 3, dee FY 
Jhen Ry lice, 3) (AL 4p. te. 3p} 
R- tte 4} CB. 3} de AY 
Naw Uw h fa 4! x fe ht 
3.49, GLA. ch td, ak (4. A). (4, 2} 
NC Sn © eC oe) a 
Ry 13. bdo 
7. [FY = 2,1, 2}, chen make two binary relations for 
Px ¥. Also fied their demain and range. 
Solution: =F j=2, 1,21 
Pe) f-2. 1.2} « f[-2 1,3} 
H-2. m2) (~2.1).(-2.2),0 1. -23,€1.1},0,2) 
, 2,~2).(2.1),(2,2)} 
Ky {(-2.-2), O21). (1.23 (2.2)} 
Yon Hy ° {--2, 1,2 
Range KR, {-2,),2} 
aml As feeb). (1.0). (2.2 yh 
fyont KR: 3+2,)} 
Runge AK» plot 
As Wh = te, & ch, and af © fe, £ et, then Rnd two 
binary celations ig cach: 
(2) xh 
tte, Aa} 
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Now 1. xf - ja, be} x ta, be} 
- {(aa), (2.6), (2c), (ba), (8.5), (6.0), (c.4), (6.5), (6}} 
R, ~ {{a, a} 
Ry - {fa. 5), (b.5), (c. 8} 
(ii) LxM 
L f{a, & e} 
M idefixzt 
Now hx M ta be} x{defe} 
 {(a.d), (ae), (af). (a.g), (6.4), (be), 
(b/), (5.2), (6.4), (c.e), (ef,(c.2)} 
Flere, = Ry - {{a, a), (8, J} 
R.~ {(b, e}, (2g), tc, dh, (. €}} 
Gil) MXM 
M- {def g} 
Now MXM ide fgixid ef eg} 
{a.d), (de), (4.fl. (2.2), (ed), (ee), {e 4), (e.g) 
(fd), (fe), UA, Fede), (ge), (¢.A(e.2)} 
licre, Ri {td e), tf OFS} 
Ry {d fp, Ce. a), (e, @), (g, 2)} 


4. ff set M hay 5 elements, then find the number of 
binary relations in M. 


Solution: 


Number of elements in Af - 5 
Number of elements in Af: 5 
Number of binary relations in M x Af =27"5 = 273 


5. fi= fl xe Naxs 5}, M= Olpe Pay < 10}, 
then make the following rctations from I to 4 
- fi) Ry, = 1%, Wy Sat 


Solution: 


a 


{a|xeNAxs5} 


Thus, f. -- {1,2, 3, 4, 5} 
and M = {y|ye Pay<10} 


Thus, M= {2, 3, 5, 7} 
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Now, x Af {t,2, 3,4, 5}, {2.3.5.7} 
£(1,2), (1,3), (1,5), 1.73,2,2), (2,5), €2, 5), 
(2, 7), (3,2), (3.3), (3,5), 3,7), (4.2), (4.3), 
(4,5), (4,7), (5,2), (5,3}, 5), (5,7)} 
Ry ty yy <x} 
on ((3,2), (4,2), (4,3), (5,2}, {5,3) } 
Dom Rk; - (3,4, 5}, 
Range Ry ~ {2,3} 
{ii) Ri = tix, yy 3 xh 
Ry ’ {(2, 2), (3, 3), (5, 5)} 
Dom Xz ~ {2, 3, 5} 
Range &2- {2, 3, $} 
(uit) Rs = (x, y)l p +x = 6} 
Ry {(1. 5}. (3, 3), G4. 24) 
Dom &,; = {1, 3, 4}, 
Range Ay 5,3, 2} 
(iv) Ry = ix, yy — x = 2} 
Re 41, 3), 43, 5). (5, 7)} 
Dom ky, {i, 3, 5}, 
Range Ry (3,5, 7} 
Also write the demain and range of cach relation. 
6. indicate relations, into function, one-one function, 
onta function, and bijective function front the 
foltowing. Also find their domain and the range. 
{i) Ri = {(1, 1) (2, 2), 3, 4. 4)} 
Biyectivc 
Dom &, §t.2, 3.4} 
Range R; 11,2, 3,4; 
{ii) Ry = (1, 2), (2, 1, GB, 43, 5} 
Relation : 
Dom ks {1.2,3} 
Range & {1 
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(iii} y= {(& a), fc, ath, (ad, or} 
Pimetion 
Dom ky tae df 
Runee A. tad 
{is} Ry = (C1, 1). (2, 3), (3, 4,04, 3.05, 4H 


Quite lunction 
Dem Rk; $1.2, 35.4. 5} 
Runge Ry tt. 3. 43 
{x) Re = (fa, b), (4, 2), (¢, Ad, &)} 
One-one function 
Dem ks {4,6 & a} 
Range Xf, he} 
(¥4) Ry = iN, 2), (2, 3), (4, 39,3, 4} 
Relation 
Dom kk, §l.2.3} 
Range Xe, = {2.3.4} 


- 
(vii) Ry = > , 
= = 


one — one function 
Dom; 41,2, 3} 
Ranpe RX; fr. p. s} 


{viit) Ry = > 


Relation 
Dom ke {1, 3, 7} 
Range Re te, a. b} 
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rn a) 


EXERCISE 6. 1, 


i. the following data shows the number of members in 
various families. Construct frequency distribution. 
Also find cumulative frequencies. 
9, 11, 4, 5, 6, 8, 4, 3, 7, 8, 5, 5, 8, 3, 4, 9, 12, 8, 9, 10, 6, 
7, 7, 1h, 4, 4, 8, 4, 3, 2, 7, 9, 10, 9, 7, 6, 9, 5, 7, 


Sofjution: 
Vrequency distribution of number of family members 
~ Number of Talley Frequency fad 
members marks [| [requency 
{ Z J } 
2 mM 3 ee 
1 4 Tn 6 4+6 10 | 
5 tk 4 Wrd dd 
i 6 | om 3 1443-17 
Fj ‘ nin é 7 -@° 33 
i 8 i 5 | 2345 °28 
9 ith A 6 28 +6 34 
18) i} F | 3447 36 
11 i 2 } 36°32 38 
ft 1, Reb 39 
l “total | | 39 [ j 


2. the following data has been obtained after etching 
4 students of class V. Make a frequency distribution 
taking class interval size as 5. Also find the class 
buundaries and midpoints. 

34, 26, 335, 32, 24, 21, 37, 460, 41, 28, 28, 31, 33, 34, 37, 
23, 27, 31, 31, 36, 29, 35, 36, 37, 38, 22, 27, 28, 29, St, 
35, 35, 4, 21, 32, 33, 27, 29, HM, 23. 
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Also make ai iess than cumulative frequency 
distribution. (flint: Make classes 20 - 24, 25 — 29.....). 


Solution: : 
Frequency Distribution | 
Class Limits | ‘alleymarks , Frequency 
20 - 24 im b 6 
2529} tn | 10 
, 304g ps roti 17 
15 39 WIEN | Seas 
40 44 tH 3 
Total 40 


Cumulative Frequency Distribution 
: 


Class + Prequency | Commulesive Chass Commutative 
, Boundaries * f | Frequency | Boundaries | Frequency : 
45 19.5 0 ( L.cas than {t \ 
_ 195 | 
94 24.5 6 Q'f 6 Less than h } 
on 24s 
1248 298 1) 40 6+10 16 | Less than Ts 
Petite, Wee, [ia sae 
1 395 J348 i 13 l6« 13) 29] Less than x» | 
- AS "| 
PM sos) ok} 2068 37] Less than 7! 
| | 59.8 
305 445 4 of37- 3 40 | Less than so 
le 44.5 
J. from the following data representing the salaries of 


30 teachers of a schoal. Make a frequency distribution 
taking class interval size of Rs. 1B0, 450, S00, SSD, 


S80, 670, 1200, 1150, 1120) 650) (30> £230, 890, 
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THO, 701), 676, RRO, R90, Tuts xt) G7} C1 I; £220, 


Tht, 86), FIO, FS Lich | Fé, PEE, 


(Uint: Slake classes 440F 849.550 649......). 
devquency Disnihution table 


t Less d nits Potties hs Picquency 
dues i . 
S449 tH | ? 
a TU 4 
754) NY 10 ; a } 
KA 840 HL 3 
950 WH | Mi 4 
tsa [149 THT 5 
HRSG 149 Wit ,; 5 | 

[otal - 3 


J. the following data shaw, thi daily load shedding 
dicetion im hours tn 40 locabitiees af a certain city. 
Make « frequency dintibution of the toad shedding 
duration whiny 2 hears as classy interval size and 
washer the following gtestions. 

a oe i si Se cee ee A Ss 
a, WF Fh, ES, ED 
(a) tind the most frequent (aad shedding hours? 
¢l>) Pint the feast load shedding intervals? 
(int: Mahe classes 2 24-560 Fy 

Fecgaency Distribution table 


t bass d lads Laatles imarh~ froquency 
Ye i by 
48 t ] 
my . ING NUt F 9 
a LT . 
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I 
! 
I 
| 


(.faj Find the most frequent load shedding hours. 


A. 6-7 
Q.th) Find the icast load shedding intervais. 
A, 4-5 
&. Coustruci a Histogram and frequency Polygon for the 


following duta showing weights of studutts in ky. 


, Weights __Frequency / No. of Students 

, 2-24 i 

, 25-29 te ee 

j 034 8 a 
- 38-39 22 

- $0 4p WNT 15 | 
ee 10 
ae ! 
_ (lass Boundaries] | Frequency 
5 195-68 | S$ 

i 248. 29.5 s | j 
Ps 45 Ta 
ee ee ee 
95-45 ee ee 
, SAS WW 
495-545 5 OR , 
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195 PAS BPS HG SAAS OOS ES 
Class Boundaries (Weights) 


Construction of frequency polygon 


We take two additional groups with the same class linsit. 
| Class Limits Class Mid points | Frequency 


1 

t | Boundaries | 
| ~ | rm : 
(Mw | 19S 243 4 
28 29 | 24S 205 | x , 

3 34 | 205 345 13 
| as a | 345 395 2 
ao 440—«d| (398 445 18 | 
45 40 | 44.5 49.5 rT ' 

$0 54 49.5 34.5 x 
$6 59 | 545 595 | a 
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Polygon 


(47.16) 
(52.8) 


{57,0} 
17 22 27 32 37 42 47 $2 57 
Mid points 


ta ge oe 


EXERCISE 6.2 


aoe 


f. Whe dv you understand by measures of central 
tendency. 

Aas. lie specilic value of the variable around which the 
majorily of the observations tend {9 concentrate is 
calicd the central tendency. 

z Define (i) Arithmetic mean (it) Geometric mean, 
fiti) Ltarmonic mean (iv) mode (v} median. 

Anos. Mean is 4 measure that determines a value of the 
variable under study by dividing the sum of all values 
of the variable by their numbcr of observations. 
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(ii) Geometric Mean: 
Gcomeinc mean of a vanable x is the nth positive nun 
of the product of the x;, x2, 243,... a2 observations. 
GM (xy Xx XNy...,.xny"" 

(tii) Harmonic Mean: 
lfarmonic mean refers to the value obtained by 
reviprocating the mean of the reciprocal of 
Xy, ¥2..41,... 42 Observations. 


re pee 


x! 

x 
a ee 
>» 


a 


x 
(iv) Mode: 
The most repeated value in an observation is called its 
mode, 
(v} Median: 
Median is the middle mosi observation in sn arranged 
data set. It divides the data set into two equal parts. 


R Find arithmetic mean by direct method for the 


following set of data: 
{i) 12, 14, 17, 20, 24, 29, 35, 45. 
Sobution: 
AM-X - ux 2 124144174 20+24+4 294359445 
n 8 
196 
$ 
24.5 
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{ii} -200, 225, 350, 375, 276. 320, 290. 
pa Po am 


" 7 
210 
7 
2m) 
4. For each of the data in Q. uo 3., compute arithmetic 


mean using indirect method. 
(i) £2, £4, 17, 20, 24, 29, 3S. 45. 
Solution: lake any constant say 24 and take deviations from it (24). 


x ; nD xX A 
12 12 2% 32 
t4 14 24 --10 
7 17 24 -7 
0 
3 » 2% -4 
me 4 24 0 
35 39 ” § 
4s BMW TD 
45 24 24 
n 8 YD: 4 
aa ce 
fi 
4 
M45 
a 
242 245 
2? —_ 
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(ei} 206, 225. 358, 270, 120, 290 
Take any constant 270 and lake deviations (tom it (270) 
A 270 & 


' 200 | 200 270-—70_ 
{as 225 270 --45 
j 350 350 270 - 80 
375 | 375 270= 105° () 
270 270 270-0 
| 320 | 320: 270+ 50 
| 290 | 290 270-20 +: 
a 7, ~D=140 
XD =140 
¥ 7 
Y At =e 
i? 
140) 
21 


A - 27> 2. 290} 
Ai The marks obtained by students of class Xi in 
mathemutics are given below, Compute arithmetic 
1 mean by direct and indirect methods. 


Classes / Groups — Frequency 
0 9 2 
~ @! Kb 19 te 
x* : x») 29 S 5 
| 30 39 9 
a 40 49 6 


A 50 59 e : 
‘ ! 60 69 / i aa 
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Direct Method: 


14.5 x 10= 145. 
245x5= 1235 
34.59 = 3105 
44.5 x 6 = 267.0 
54.5 x7 = 381.5 


64,51 = 64.5 
1300 


a —— 


232.5 
Indirect, short cut method 
Let A=34.5 
l Classes JF [ mad 


point 


uf 


X= Pic aa X = At 
xf 
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{-80) uct 
34.5 4° Ay = 345+ 35% h e 
-& 
34.5 2 - 34.5 + 40 x 10 
32.5 “345 2 
: i wai 
f the following data relates to the age of children in a 


school. Compute the mean age by direct and yhort-cut 
method taking any provisional mean. (tint, Take A = 8) 
__._Arequency 


4-6 fae. 10 

7-9 cae ae 

12 ag fo BL 
Db i) (einem (re 
Total | 50 


Also Compute Geometric mean and Harmonic mean. 
Sulution: Dircet Method: 


Class mid points ; vc) 
Limus | {x} z be ne 
[46] 5s 5x10 50 

ne . 8X20" 160 
\ fo 12) 1 bed = 143 - 
\s 3184 (14 14x7 = 98 

os mys) = 451 


sy 9.02 


“ “$0 
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— -- . i te 
. — 


indirect / short method 


lat A oh 
Classes ° #  md- DX A lu D 
timits _ pent” | Db 
is) \ 
fh ‘a 4 + +6 21 a 
7 » ‘MW? 8 ¥ tr 2 a -60 
i re ee a |, qY 
Lee. eee ae ee oe ae SO ae 
oi | {= 
. : ; 
X At? deat REA 
ee uf 
33 
3 C, ll-syhx4 
| 99 
1] — 1.98 lls 


y 02 }1- 1.08 
0 - 9.02 


Geometric Mean: 
We proceed as follows: 


Cliss =; f 1 mid pointsx | loga flogx 
limits j A ii 
tH +10] 5 0.69897 | 6.9897 
er a ee 0.90309 | 18.0618 
wm Hw, ou 1.04139 1 13.53807__ 
s [7 7 | 14 1.14613 8.02291 
| 


Xf log x = 46.61248 _ ~ 


N | G.M_ Anti log era 
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46.61 248 
Ant log are CQ 


* Anti log 9322496 

$.553 
tiannonic Mean 
Class limits j 


| 
' 
| 


FA The following data shuw the number of chifdren in 
various families. Find mode and median. 
9,21, 4,5,6,8, 4,3,7,8,5,5,8,3,4,9, 12, 8.9, 10. 6, 
7,7, 11, 4. 4,8 4, 3,2, 7, 9, 10, 9, 7, 6, Y, 5. 

Solution: Writing the observations in ascending order. 
2, 3,3, 3. 4,4, 4,4. 4. 4, 5, 5, 5. 5, 6. 6, 6, 7, 7, 7, 7, 7. 
8. 8, 8, 8, $9, 9, 9,9, 9, 9 LO, 10, 11, 11, 42. 

Mode: The most frequent obscrvation = 9, 4 
Number of observations =38 
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theo, median is the mean of £9" and 2g!" 


observalion 4 7 


- 


&, find Madel neunther of heads fer the follewing 
distribution showing the number af heads when § 
cates are lossed, Abe determine median. 

\ faamher of heady) Frequency (number of times} 
| 


| 

. a th 
| | 
ue . seat 


w=2/ = 20 
Solution: Mode: Ihe mos! irequent observation = 2 
bor median. we make cumulative frequency column. 


ee 
tat 


\ Frequency Cumulative frequency | 
I | 3 : 3 
2 ay. 8 | 3° 8 U0 7 
3 } 5 H+ S= 16 
4 | 2 | l6:3 19 
4 | l 194]. 20 
Malian the class containing (3) observation. 
\s _ £20)" 
the class containing =| observation. 


the class containing (10) observations. 
Median = 2 
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Y, The following frequency distribution the weights of 
boys in kilogram. Compute mean, median, mode. €, 


Clasy intervals ' Frequency 
1 3 | 2 
4 6 | 3 
| \7 9 5 
; Wb 12 4 | 
, 13. 15 f | 
la 1% 2 
iy 21 ; 1 ; 
n=¥f = 23 
Solution: t r 
¢.] f mid 2: 4A | Class | Cumulative | 
points ¥ \ ' boundaries | frequency _ 
a 2 ee See ee 2! 
(4d &@ (3: Sl] IS; 35-68 1 2°39 S 
2 ee oe 40! 65 95 | $+5 10 
hao iat oa a | 93 125 [10-4 44 
nso! uw | as lias 1ssfis-6 20! 
i wo 2) 1 | Mf 055 18S 120-2 22, 
"9 2h ha 200 | 20) igs 2S] 211 23° 
| 28 | | 241 ; 
a: - ee 
we uf 
241 
23 
10.478 
Median: 


fy" 
Median cliss class contammye ' observation 
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= ( 2) = (11,5)" observation. aN 


Median class is 9.5 - 12.5 
9.5 ~*~ 


f 5 
c «6&0 — 
f 4 A" . 


a= 
_ 3/23 a 
95:4 (2-10) jn 
3/3 
9 
95 rm 
954 1.425 
(0.625 
fa — fi 
.- 1 : A 
Mode: i in —fi — te 


Here # & 12.5 
if 


d 
a 
is 
26 he te 


a 6--4 
wN ». Mode 12.5: 6)-4-2"" 
aN Pe 2 x 3 
N 12.5 + | 
13.4 
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if. A student obtained the following marks at a certain 


examination: English 73, Urdu 82, Mathematics a6, 

History 67 and Science 62. 

(i) If the weights accorded these marks are 4,3, 
3, 2 and 2, respectively, what is an 
appropriate average mark? 

{ii) What is the average mark if equal weights 


are used? 
Solution: ae A* 
Marks (1) | __ Weight w 7. os ; 
5 eee 3x4 - 292 
| x2 p . 2x3 246 
. = a pee BU 240 
| 67 . 67x2 134 | 
;  & ,. 7 ly. 62x2°> 04 
(x s364 | Ewald _, Zxw 10360 | 
a _ mal 1036 ; 
rw SO: 
x. 
i 
364 
5 
A 72% 


i Ona vacation trip a family bought 21.3 liters of petrot 
at 39.90 rupees per liter, 18.7 liters at 42.90 rupees per 
liter, and 23.5 liters at 49.90 rupees per liter. Find the 
mean price puid per liter, 

litters.x | Price per liter. 2? . Amount ap | 
21.3 39.90 | (31.3439.90) 840.87 | 
187 | (18.742.90) 802.23 | 
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P 28S 40). - (23.5)140.90) 961.18 | 
Xx - 63.5 Nad? 2613.25 
Ye 
Mean price = —- 
dA 
2613.25 
62.5 


41.) § rupees per later 
f2. Catcutate simple moving average of ¢ years from the 


followiny data: 
bers ” i peer jit | rues tes = te “we "we ™ | sae 
Vaatises | 1 ia: | sa Te ae i a 
i . i ’ 7 4,8 | i 


¥ 


rotution: 
3 years moving 
‘Total Average 
| - I amples 
340) | BAO: £83.39 109+ 10K 130 340 
BIR | S7HR = 12640) UN6130+ 140 37% 


‘Yours « Values 
200) > 102 
02 4 [Os 
2003 «130 


_ + 


2004. 140 | AIR | 42/3 = 142.67 101400158. 428 
| 2005 158 478: 47R/3 = 159.33 | 

| 2006 H80 | S340 | $3409 + 178,00 

» 2007. V9 SR | SRG)3-= 195.38 

2004" 21D | 626 26/3 = 208.67 

woo D0 


a — 
- . 
—_— = -—— (wre eee = 


| | 660) 660-3 = 220.00: 
| 210 230 38 é 


fi, Determine graphically for the foltawing data and 
check pour answer by using formulae. 

(i) Median and Quurhies using cumulative frequency 
polygon, 
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330 
Pilet Super One M: tif matics 10" ae ‘0 
i Mudge using [listegram. ase Gbece 
Class Boundaries _ [ Frequency . 
ee oe ee eee & 
| 2 30 > ae 
! 30 40 { 9 | 
40 50 | 6 _ 
: 4 
{ 50 - 60 | 4 
60 70 ae eee 
Solutioa: 
| Class ' f | oot! 
Boundaries | | | 
| 10 20 oo wae | 
| wwiisy 7, 
oat Se Median class. 
40 SH |, o as QO, class 
50 60. 4 26 
60 7 | ly FF 
Ly - 
Median cless | a observation. 


a 
& \ = (13.5)" observation 
2} 


\: a(n. 
Median tof) Fla 


Here i 0 

a A 610 
/ % 

n 27 
i oe 
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~ (} (27 N . 
thus median x ~ 30+ Of27 7) Q 
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See ee Se 


9,2 


‘lo tind 0). a = 


n\ . 
We find 3 ri observation. “— ~" 


” 


4 = 
Oy. Cass = (2) observations. 


a7)" 
3{ 22) observations. 


N 3(6.75)" observations. 
-(20.25)" observations. 
(1 Class is 40-50 


Now ?s 19(F-c] 


Here, i ~ 40 
Ah - 10 
f=6 
w «27 
ce 16 


- 
ct : 16] 
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— es es a F - were eee — le le 


Si) + G (4.25) 


40+ 7,08 
47.08 


(22, 47) 


C unutative | requeres 


m 20 HM) [40 [50 60 O78 


{lass onnedartes 


Median 37 
(J); 47 
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oto Saper Ge Viathematics ey a : 


~ . oe - ee - ‘- 


ae ere os = - 


EXERCISE6.3 


a * ee ——= = 2 


i, hat do you understand by Dispersion? 

Ans. Dispersion means the spread) or seaterncss Ol 
observations in a dita set. By dispersion we mean the 
extent to which the observalions in a sample or in it 
population ure spread out. ‘The main measures of 
dispersion are three. Kangs. variance und standard 
deviation 

hs How da you define measures uf dispersion? 

Ans. Range: 
Range measures the extent of variation between two 
extreme observations of a duta set. [tis given by the 
formula Ranpe Xmax Amn 
Range - (upper C3 of the last group) (flower C8 of 
lirsd group) 

J. Define Range, Standard deviation and Variance. 

Ans. YWartance: 
Phe mean ef the squared deviations of 
AMG:  Detacs./ Gl} 


Stundurd Variunee ; 
Ex -Xy 
oe (AREY 


Ht 
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Xr (xy 
se Pe [ 2) 00 
n n 
d. The saturies of five teachers in Rupees are as follows, 


£4S00, 12400, 15000, 14500, 14800, 
Find Range and standard deviation. 


Solution: X - 11500, 12400, 15000, 14500, 24800 
Vere, X mar S000, 
X wn” 11500 
Runge Xmax Xmin 
15000 11500 
3500 
x= 


n 
11500) 12400+ 15000}: 14500+ 14800 
§ 


6k200 
fee 

me 136800 
xX I yy (x xy | 
“11500 | -2140 _ 4579600 | 
i200 ~1240 | 1537600. 
15000 1360 1849600 | 
Ne © { 14500 | gen “739600 2 
| 14800 ' 1160 | 1345600 

~S vy - om LIX X= 10052000 
tt 
~ X = 13640 
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4{2010400 


1417.88 
is a. Find the standard deviation “S" ef each set af 
numbers: 
{i) 12, 6,.7, 3. 15, 10. 18, 5 
(ii) = 9, 3, 8, 8, 9, 8, 9, LR. 
Solution: X-° 12, 6, 7,3, 15, 10, 18, 5 
x x-X } (X-XY 


| 12 25 & 625 | 
 & 1 =35 12.25 
ae ae -~25 6.25 
| 3 -65 42.25 
: 15 5.5 30.25 
i * . 
10 3.25 | 
a 0.5 
} AS 85 72.25 
‘ a] 
PS vr 20.25 | 
Sif oxx 76 ux XF 190 
n 8 
: 76 
I A ri 
X 9.5 
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ety <e: ge 
7 9 
. C 
& 
Votes >" 
4? 
fii) 9,3, 8, 84,8, 9 18 \ 
X YASS OI \) 
x = seo 3 a> | m, 
NON D(X X¥ Tt A% 
} \3 


tx 72 WX XY 120 
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3.87 
b. Calculate variance for the data: 10, 8, 9, 7, 5, 12, 8, 6, 
8, 2. 
Solution: X 
X 
10 
¥ 
cy) 
73 . 
: 
ae 
' # | 
6 | 
' g I 
2 | 
Xx 75 
n [0 
ix 
A 1 7 
— 75%) 
* 10 
X 45 ; 
> x-xy 
Variances S$" afoh 
08.5 
10 
6.85 
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6. The length of 32 items are given below. Find the mean 
ngth and standard deviation of the distribusion. 
20-22 ; 23-25 | 26-28 | 29-31 


= 867 
Xx Ka 27.093 = 27 approx. 
ny 
x- xy 
35 
32 
= 499.84375 
= 3.137 
FA For the following distribution of marks calculate 
Range. : 


Marks in percentage | Frequency/(No of Students) 
| Z: 28 
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Solution: ne ae 
C1 | Class Boundaries 
33, «40 32.5 — 40.5 28 
41 50 40.5 - 50.5 3t 
51-60 $0.5 — 60.5 12 
61- 70 60.5 — 70.5 9 
| 71-75 | 705-755 | 5 
Were, Xm = 75.5 
Xen © 32.5 
Range = Xmen -- Xenon 
= 7§.5 - 32.5 
- 43 


*. a= 


MISCELLANEOUS EXERCISE - 6 


1. Multiple Choice Questions 
Three possible answers are given for the following 
questions. Tick (%) the correct answer, 
{i) A grouped frequency table is also called 
(a) data (b) frequency distribution 
(c} frequency polygen 
(ii) A histogram is a set of adjacent 
(a) square (b) —s rectangles 
{c) circles 
(iii) A frequency polygon is a many sided 
{u)} closed figure {b) rectangle 
(c) square 
{iv) A cumulative frequency table is also called 
(a) frequency distribution 
(b) = data 
(ct) less than cumulative frequency distribution 
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7 


ee ee ee 


” EXERCISE vf 7 


QO! Locate the foitowing angles. 
o 


Gi) 30 «i 224 (iii) 135° {ivy 225° 


(v) ~60° = (vi)-120° —stwii) - 150" (vii) -225"" 
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(viii) 


Q<.2 Express the following sexagesimal measures of angles 
in decimal form. 
(i) 45°30’ ~— ii) 60° 30°30" (iii) 125° 22°50” 
Solution: 
(i) 45°30" 


459 1 (2) 

60 
4s? + 5? 
45.5° 


(is) 60° 30°30” 


(iii) 125° 22°50” 
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125° , (2). 40 y 
60 60 x 60 | 
* 125° + 37% + grag? 


125.3839° 
2.3 = Express the Solfowing into D°M’S’ form. 
(}47.36° (ii) 125.459 (tii) 225.759 
em -22.5° — (v) -67.58° (wip 315.189 
47.36" 
47° + (.36)° 


47° + (7 x so} 

47° + (21.6y 

47° 4-21 + 6 

47° +21¢ 6 i 
21° ¢ ($ % 60] 

47° + 21% 36” 

4P 21° 36” 


(ii) 125.45° 
- 125° + ¢.45)° 
125° 4 


- 150, { 45 
O 125" + (ts x60 } 
- 128° + 27° = 1954 97° 
(tit) 225.75° 
225° + ¢.75)° 


o,f(7sy° 
225 liao} 


RRESTFEESRESAESSFESETKFEESTESTEAAESTCRRAASAESKRSTESSAAEBPSESCESSAATESRSESEERAETISE 
* 
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75 
0 ees 
- 2259 + (Too x60) 
-—225°x ; x60 
© 225° + 45’ 
- 225° 45’ 
tiv) -22,5° 
a7 


Ps sae (0 x60) 
37 
- 22° 30’ 
fv} 67,587 - 
-67° — (.58)° 
‘$8 


- 345° + (10.8) 


=315°+ 10’ +(75>60) 
~~ 315° + 10° + 48” 
315° 10° 48” 


RRESTFEESRESAESSFESETKEKESESFEAAESTCRRAASAESKRSERESAAEPSESCESSAATESRSESERAETISSE 
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O.4d Express the following angles into radians 
{i) 30° (ii).60 {iit} 135° 
{iv) 225° {v)-150° —s (vi. 2259 
{vii) 300°  —(viié) 315° 
Solution: : Note: 180° = « radian 


' ¢i) 30° 1°= a radian 


7x6 


(ii) 60° 


1.6476 radiAgs. 
j (iii) 135° 


27 
135? =135x 


3n ; 
4 radians 
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322 66 
Ga eee 
7.3457) radiAms. 
(iv) 228° 
As % 
“ 
oem 180 
» 
SK 
4 adians 
Il 
5 3 
~~ 
4 7? 
5 
14 3.92457 raghans 
(v) - 150° 
« 
4 
= —150x 
180 
5 
- 6 Tadians 
5 2 
aw" xX 
aN 
$5 
4 5] ~2.6190 radiAns, 
w (vi) —225” 


Pa 
he 
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35 
14 
= 4.92857 radiAns. 
(vii) 300 
tT 


| tr 


=3x 


(vidi) 318° 


6 =31Sx * 
1x0 
1 i 
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Rb tei tl elt Hi eee ia Se a eee es 


1] 


2 
5.5 radiAms. 
Q.5 Convert each of the following radians to degrees 


3 5x _ Fe 
(i) = {ii) 6 {iil} eg 


ian 
{iv) 10 (v) 3 (vi) 4.5 


Tn ww. 13 
{vii} — ( viii} — 16 x 
: oO 
Sabution: K radians = 180 


0 
3 {180 
Oey radians 1 radian =( 7. 


3x (180 
4\nx 


5x 
(i) 5 


75 
(in} ry 
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[3x 
in) > 16 


13x 180 


16 ~ 
Wo} 
~* 180 


146,2>" 
¢¥) 3 radians 


i] 
171.818" 
(vi} 4.5 radians 


as 
x 


8 ,, 5 
te ?2 


9x 45x 7 
C) r 
2835 
I 


257.7273" 


78 
wid 
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-7n 180 
x 


{ving x 


__13x180 
= 6 
585 
~ "4 
~ 146.25° 


———- 


EXERCISE 7.2 


f 
Formulae: (}0= : 


f=6r 
Q.1 Find 8, when 
(i)? > 2em, r= 3.5em 
Solution: 


4 


2. 
3.5 
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> x 10 
35 


0.5714 ruchAns. 
(ii) # » 4.5m, r> 2.5m 
Solution; 


0 


1.3 radiAns. 
Q.2 Find ?, when 
(i) G= 18, r= 4.9em 
Solution: 
“ ad 
8 180" x Tao 
fh radians 
i Ur 
(} (4.9) 
= . 49 m 
7 | 
154 
10 
t3.4 cm 
(ii) O-- GI? 30°, r = 15mm 
Solution: 
0 60° 30’ 


= oe oe ee eee ee ee ee ee ee ee ee ee ee ee ee ee ee ee es ee ee ee eee 
ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee eee ee eee ee ee ee 


Visit win downleadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 12 of 54} 


Written/Com posed by: - SHAHZAD IFTIKHAR Contact # 0313-5665666 
Website: www downloadclassnotes.com, E-mail: 


MATHEMATICS FOR 10™ CLASS (UNIT # 7) 


Pilot Super One Mathematics 10* 35R 


My + 30° 

fy" 3 30 x25 
60" 1.5" 
50.5" 


60.5 X Ton 7 radian 
_ 05 i 3 
“10 * 180 


J2ix 
"2x £80 
i Or 


12hn 
(seta Jo 
_ 12x 22 15 
2x 180% 7 
11x 1 


15.845 mm 
Oi Fiad sr, when 


(i) f= 4em, 0 tas 


0 


o~ A 
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359 


4x4 ~-l6cm 'e 


i)  ¢= 52em,0~= 45° 
al ra: ‘om. 


Solution: . 
x AY 


= 
i 
,* 
wn 
x 


Bain |¥ Clo ala 
~ 
ti 
4 


66.1858 cm 
V0.4 ina circle of radius 12 m, find the length of an are 


which subtends a central angle 0 = 1.5 radian. 


Solution: 
Fr 12m 


0 1.Sradian 
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—f 9 
i 
of 
/ @F  (puttme values of 8. r) 
{1.5} (12) 
18m 


0.5  tnacircte ef radius 10m, find the distance travelled by 
@ point moving on this circle if the point makes 3.5 
revolution. 

Solution: 

T 1Um 
8 3.5 revolutions 
S revolution - 27 radians 
3.5 revolutions - 2" x 3.5 
7K radians 
Distance travelled = - / - Gr 
-Ixx 10 


yx x 10 220m 


0.6 What is the circular measure of the angle between the 
hands of the watch at 3 O'clack? 


Solution: 2 
Measure of angie = 90° 
n° - 0 x. ; 
K x 
130 = 2 
radians 
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Wiles Sagher tne Mathem: alas 10" wl 


OG." What is the tength af the arc APB. a 
Sohution: () 
; vb ow Cc . 
a 
K)} x 1x0 ee 


IC 
> remhiitts 


A 
r §em 
(3 RY 
i Gr 


-s 
Xe rege 
: t- 
4m ® &: 
eee teense 
4x 7 
12.571om * 
9.8 ina circle of radius 12cm, how long an arc subtends a 
central unyle of 84°. 
: Solution: 
r 12cm 
i og 34" 
- Mx 3 
0 
TK 
‘ ; 1s radians 
é ss 
i tir 
, ix 
is * 2 
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ne eS 
: x xI2 
13 
bt 
5 
17,.4cm 
G.9 = Find the area of the sector OPR. 
K 
P R 
im 
fa) (b) 20cm 
MA 
Sotution: 


1 
(a) Arva of the sector 3 rb 


liere, r 6¢m 
0 60” 


nt : 
6 3 rudtans 


Arca of the sector 
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- 18.857 sq. cm. 
Ls 
tb) Arca of the scctor 378 
Here, ¢r 206m 
8 - 4s" 
a5 
“49 * 180 
a . 
0. 4 radians 
Arca of the sector +6 
laa 
2 (20) G ) 
l x 
"3 x 400 X 7 
-50% 
_ 22 
= 50x 7 
_ 4100 
- F 
- US7.14em? 
O.10 Find area of the sector inside a central angle of 20° in 
‘ a circle of radius 7 m, 
Solution: 
I 
(a) Arca of the sector 5 8 
i - oO 
ilere. r Joan 
' 0 _ 20” Fem 
' 20 xX ; 
a Ap B 
180 
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i] : 
is] Pry radians 


, 
Arca of the sector “Oo. 


7 


8.555 
4.6 sy. cm. (approx) 
Q@.1i) Sehar is making a skirt. Each panel of this skirt is of 
the shape shown shaded in the diagrum, How much 
material (cloth) is required for each panel? 


Sofution: 
(a) Area of the sector ; re 
(ere, r 56410 
66 cm 
8 x” 
sn x 
as 
xO 
+n 
0 9 radians 
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Arca of the whole sector = 


2 oeas sq. cm. 
1 
Arca of the upper sector =357°8 


= 119 (10) =) 


Arca of the panel = 

| _ 8712" - 200n 

= 9 
85122 

“9 


[ - * Pt. 
C) _8512, 2 
iX 9 7 
w = 2972.44 
Ne = 2972 sq. cm. 
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@.f2 Find the area of the sector with central angle of - 


radian in a citcle of radius 10cm. 
Solution: 


A | 
ta) Arca ofthe sector 5 ro 


letec. r ‘-10cm 


I 
Area of the scclor 5 re 
J » K 
5 OFS) 
5 ba 
3 x10 x 10x 5 
10m sq. cm. 
22 
= 10x-5 
» 31.4286 sq. cm. 
0.33 The area of the sector with central angle 6 in a circle 
of radius 2m is 10.sq meter, Find Qin radiAns, 
Solution: 
Ares of the sector 16 (8 is in radians) 


Meru. A 10sq.m 
r 2m 


A. Hl re 
Putting values of A and r. 


La 
19 5 2Y(6) 
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4 
10 > (8) 
19 «26 


@ A radians 


Locate each of the angles in standard position NSINE a 


i. ! ris 
protractor or fair free hand gues. Aho fined @ positre and 
“a negative angle coterminal with cach piven aici. 
1 
(i) 170 


Postive ( otcenpinal aah: 1s 
seo" est 
Negative Coterminal angke is 


- 190° 


Jan? seo" w+ eb!” 
Positive Cotemmnil angk: 

eo” 

Negative Coigrminal angle 15 
sua 
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(iii) Hy” 
Sol. 


Posstive Cotcrminad angh: ix 


360 - 100 26t" 
Negwiive Coleminal anyie is 
3-100 — 400" 

{iv) 

Sol. 


* 


Postiive Colemmnal angle 


3) - 140 220" 
Negative Coterminal sugk 6 
- (4a 


{360-140 9 - 500) 


2. identify the closest quadrantal ungles between which 
the following angies ties. 
(i) = =—186" (ii) 318" Gti) «572° (ivy = 330° 
Solution: 
(i) 186" 


[90 1x00" 
Gi) = 338° 
270". 360° 


—_—_— 
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(iii) 572° oi 
rf Bd I 
540°, 630° xf 190" o-90 
(iv) —330° 


0°, 90° 


& Write the closest quadrantail angies between which the 
angle liex. Write your answer in radign measure. 


x 3x - —3 
ao 5; wo F wm Fw HF 
Solution: 

. x 
® 43 
o<5 <3 


i 
ad 
tla 
a 


as 3x 
(u) 4 x 
x O 0x 
aR 3a 
5 <7 “x 
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3x 
x . _ 3% 
(ii) - 4 a 
fa epee gas 
at ae was 4~2 


4. In which quadrant @ lie when 
ti) sin@>0 . tan®< fii) 
(iii) = sec > 0 sin8 < 0 (iv) 
(v) cosect > 0, cos6 > 0 fri} 
Solution: 
fi) sind >0 
tant} « 


Quadrant: fis] 


as sinh is > ¥e : 


sind <0 
tané < 0 
secB < 0 


cos8 <Q . 
cos#<0 . 
sin8<O , 


tan’ is — ¥c in Hl cexg tte 
oO — ve sec + vw 


(i) cos < O Mi iv 
sing <Q x 


Quadrant: fii} 
oosG is — ¥C 
sinG is — ve tn Il 


fii} = sec > O fiv) cos® < 0 


sinG< 0 


Quadrant: 


secBis > vc 
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EP ci ee 
sin@ is — ve in IV tan@ is — ve in JJ 
fv} cosec® > 0 fy = sin < 0 
cos > 0 sec@ <0 
Quadrant: | 
Quadrant: 
cosech ‘I ve nd i oD 
cos | vein t ponies 
sec@ is — ve in Ul 


5 Pill in the bienks. 

(i} = cosf— 1509) =. cas 150° 
(ii) sin(— 310% 
(iii) tag-— 210% 9 =......... tan 210° 


il 


dl 
5 
= 
% 


tiv) an(- 459 = L., cot 45° 
{vy} wo 609k. wwe. S60 60° 
(vi) cosec{- 137°) - 2. cosec 137° 
Sohstion: 


(i) — cas{- 1509) = @ cas 150° 
Gi) sin@— 310% - — sin 310° 
(iit) tan{- 2109 ~~ - tan 210° 
(iv) co- 45°) = - cot 45° 
(vy) sect- 609) = + see 60° 
1 (4) casen{- 137°) - - cosec 137 
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6 The given point P lies on the terminal side of @ Find 
quadrant of 0 and ail six trigonometric ratios. 
@ (-2,) fi) (-3,-4 Gi, (2,1) 
Sotutioa: 
from 4 PMO (Pythagorean 
Theorem) 
in PO = eva) +(3¥ 


Gi =—-(-3,- 4) 


r=(-37 +(-47’ 
= V9+16 
= 25 


3 
6 lies im 1 quadrant. 


sind w= once Se ceed ee ccf 2-2, 
a 4 5 3 


jan? => .008 = 7 
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Gi) = PE/2,1) 
from A PMO 


-2 
7. if cos® = FZ and terminal arm of the angle @ is in 
quadrant ff, find the values of remaining 
trigonometric functions. 
in A PMO 

in PO -3 

in MO -2 
Now, Dy P Theorem 
in PM - Jim PO) -—(nMoy' 


» 3) - 7 


ll 
=) 
} 
fe 
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socB aoe 
es 
& if tanB = Sand sin® < 0, find the velues of other 
trigonometric functions at @ 


Solution: lan@ is + ve in third quadrant where as sin@ is 
negative i.c.,<Q; therefore, @ lies in 11] quadrant. 
From A OMP 
= Jy +(4) 
+16 
= /25 


=$§ 


et eee 
5 


5 
soc@ =~—, cosf =—- 
co 4 


-f 
9. if sin€ = Wz and terminal side of the angie is not in 


quadrant fii, find the vaiwes of tan®, sec, aad 
cosecl 

Solution: Sin? is negative in Hl and IV quadrant, 
therefore, @ lies in F¥ quadrant as it docs not tie in IIT 
quadrant. 
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Now, tnd = = 
cosec® -f2 
IZ 
10 of coxecO = zed sec@ > &, find the remaining 
frigonemetric functions. 
Salution: Cosec@ is | ve and see@ is 1 ve in 1” quadrant, 
; theryfor:. 8 lies in first quadrant. 


rom OMP triangle. 

mOM faery - (eMPY 
(vay y(cy 

hea 7a 


= /25 
=5§ 
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. ] 
sing caver 2 oop bes , tang -: MP anid = = 
13 5 5 12 


it. find the values of trigonometric functions at the 
indicated angle Gin the right triangte. 


fi) (ii fetid} 
Solution: Fig (i) 
(a 'BY 2(mACY -(mABY 


ae (3) y 


3 
kn? ——,ea1g= —— 
m=) 
ti Frox fig (ii) : 
A 
sind - LS cosecé = = 
17 8 
17 
cos@ 15 sec = uu 15 
17 15 
8 15 
tan is cot - A 3 Cc 
Fig (ui) 
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(iii) From fig (iii) 
tmBC)Y =imABY -(mACY 


mBC = §49-9 
= f40 2 


=210 ? ; 
sine 2M9  coseoo= 7 
7 2vio 8 2Ji0 Cc 
cos 2 sec@ = 2 
7 _ 
a 240 ge > 
1an@ = 5 ii 


{2. ‘Find the values of the trigonometric functions, Do not 
use trigonometric tables or catculator. 
(i) tan 30° 
Ans. We know that 2in + @=0 where ke Z 
tan30° tan 2 +2). ini a 
6 6 V3 
(i) tan 330° 
Ans. tan (360° - 30°) 


4 bs | 
= tant x - — }=-tan— =— 
( 4 6 V3 
{iii} = see 330° 
Ams. sec (360-30) 
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, x 
{iv) cot 4 


Ans. = co an + 4 = cot = =| 
4 4 


{¥) cos > 


ri 4 
A = = - ne —_ = 
ns cas 3 cos 5 


(vi} cosec > 
Ans = case x -%) = cosee% = : 
ik 3 3 


{vii} cos (- 450°) 
Ans. —- cos(-360—90") 


{viii} tan (— 9x) 
Ans. = = tan(-¥x)} 
= tan(--8n - 2) 
= lan{—n ) = 2 


(ix) cos 6 


Ans. = cos ~x + «| 
fy 


= oe ee eee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee es ee ee ee ee 
ee ee ee ee ee ee ee ee ee ee ee ee ee en ee ee ee ee ee ee ee ee eee ee ee 
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sage, INE 
6 2 
7x 


(x) sin 6 


Aas. =sin( x +) 


{xi} cot -y 


(xii) cox 225° 


important Relations 
sin’@ > cos’ @ | 

1 tav@ = secc’8 

i} cot @ cosee’é 


¥isit waw .domniosddassnotas.com for Notes, Old Ris deal Home Tutors, Jobs, IT Courses & more. 
(Page 34 of 54) 


Website: 


Written/Com posed by: - SHAHZAD IFTIKHAR Contact # 0313-5665666 
wuw downloadclassnotes.com 


, E-mail: 


MATHEMATICS FOR 10™ CLASS (UNIT # 7) 


380 


EXERCISE 7.4 


in Problems 1 — 6, simplify each expression to a single 


trigonometric function. 
, sin’@ 
: cos'8 
; sin? sin 
Sol. — oo 
cus? cosé 
lan@ x tan@ 
tan’@ 
2. tan xX Sin. x sec x 
F sinx  . 
Sol =-— —xsinx x 
cus x cos x 
SInx sinx 
= x 
cosx cos x 
=tan x Xtanx 
= tan’ x 
tanxr 
3 ——— 
secx 
Sok =unxxcosx cos x= I 
eC x 
. sin x 
= Xcosx 
cos x 
sin x 
4. 1 -—cos*r 
SoL =sin’ x +cos’ x — cos’ x [ sin? + cos’ 4 =1] 


2 
sin” x 
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5, sec’'x —1 
Sol. =) +tan’x-1 
= tan” x 
4 sin’ . cot’x. 
2 

Seb = sin? xx 

sin’ x 


In problems 7 - 24, verify the identities. 
(1 — sin O\(1 + sind} = cos’F 
Takig L.H.S. 

— sin@) (1 + sin?) 
=(1)’ - sin? 6 
=1-sin’6 
= 00s2=R.H.S. [using sin*@ +cos"8 =1] 
tin@ + cos@ 
iT an 1+ taa@ 
Sol. Taking LHS. 

sin® +cos0 


gx 


= tan8 +] 
=Il+tn@=RHS. 
9.  (tam@+ cot) tan@= sec’ 
Sel Taking L.H.S. 
{tand + cotG) (tan) 
= tang tan? + coté tané 


= tan’@+ cot@ x 
coté 
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tan?» 1 - soc?@--R. HS. [using I + tan7@ = sec? | 
10.  (cot@ + cosecf(tam@ — sind = secO -— cos . 
Sol. ‘Taking 1. H. S. 
tcmé + cose @) (tan@ — sin@) 


(Seto) 


: (= + 2 foe —sin® cos? 
“\ sind cos0 


_ sinO cos0 —sin0 cos’ +sin—sin® cost 
° sinQ cosG 


sin0 -sin0 cos’ 0 
~~ “sint) cosO 
_sin0(1 e080) 
sind cosd 


sov@—cos? R.ILS. 
sim@+cos8 cos’ 
It. “tam’O—1 ~ sin@— cos6 
Sel Taking J.1.S. 
sind +cos0 
sin’ 0 | 
cos’ 6 
_ (sind +0030 )cos’O 


sin’ 0 -—vos*0 
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ee ee 


_ __ {sin +vos0 )oos’0 
~ (sin® +cos0){sin0 — cos) 
ue cos’ 0 
; ~ sin —cos0 
cos’ 
_ sin@ 
Sol, ‘Vaking 1.115. 
= vos 0 +sinB 
sind 
_ eos’ 0 +sin"O 
sind 
1 


sind) 
goseeO = RIES. 
. 13. sccO-cosO=tan@siad 
Sel, ‘Taking 1.11.8. 
scc? cosé 


= RATS. 


+ sin@ = coscecB 


using sin’ +ens’0 =! 
[ ] 


Pe laraliad [ using sin’ 0 +cos"0 = 1] 


s 
= tanU sind = R.ILS. 
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14. re + sin@= sec@ 


Sol. = ‘Taking L.Ji.S. 


i 2 
sin’ 0 

+cos0 
030 


pee J 2 
= eae [sin’e +cos' 8 = 1] 
ie 


cos0 
=secO = RLS. 
15. tan@ + cot? = sec cosec 
Sol. ‘Taking L.ILS. 
tan@ * cold 
_ sin@  cos@ 
cosQ—sin® 
_ sin’@ +cos"6 
~ eos sin 
ieee eee 
~ cost sind 
=sec0 cosed) = R.HS. 
16. {tan@+ cot®{cos9 + sin} = secd + cosec@ 
Sel. ‘Taking [..H1.S. 
(lan@ 1 cot@cosé + sin8) 
2 | sin@ P cos) 
“(cos sind 
. { sin’G +cos’0 
~{ cos sin@ 


}teoso + sin8) 


|ouo + sin)) 


= oe ee eee ee ee ee ee ee ee ee ee ee ee ee ee ee es ee ee ee ee 
ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee eee ee ee 
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‘ ai t : 
(= sind {oso oe 


-(~ +sinQ 0 

cos) sind } 

_ _ ¢os0 sinG 

* gos0 sind cost sind 
l I 


sin = cos 
- cusec) + sec 
= sec0 +secec™ = R.H.S. 
17. —_ sin@(tan@ + cot) = sec? 


Sol. ‘Yaking L.11.S. 


sinti{iand + co18) 
ind cost | 
- sind sin : 
‘ oi a sind | 
' BEY (bec 
” cos? sin 
] _ {sin0 Xi) 
~ casOsinO 
' 1 Aah. 
~ eos 
scc® RIALS. 
1 + cosO sin8 
; ae ee 2 = 
18 sin * 1400s 2cosec@ 
j Sol. Taking LALS. 


1+ cos rs sint 
sinO 14+cos0 
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1+cos’0 +2c0s0 +sin’@ 

~ -ginO (i+ cos) 

14 2cos0 +(sin’O +c0s' 8) 

aaa sin9 (1 + cas8 } 

= 14+2¢co0s0 +1 

~ (sind (1+ cos6) 

2+2c0s0 

~ {sin® Kl +cos6 } 
or 

~ (sind {14+ cos0) 

2 


—_ 
—7 


sin® 
2 cosec#® - RIALS. 
| 1 
———— + 
l—cos@ 1+ cos0 
sol. Vaking L.tLS. 
7 eee 
1--cas0 |= 1+cos0 
1+cos0 +1—cos0 
Pa Bena sec 
{1—cos® X14 cos0} 
Z 


= 2eosec'@ 


=——~ 
are 


= [ using sin? 0 + cos’ =1| 
sin <q 
= 2eosee’0 = R-HLS. 
*_ I+sin@ 1 sind , nOsecd 
at }—sin@? 1+sin@ 
sat, Yaking LHS. 
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i+sind 1-sinO 
I-sm0 1+4sind 
_ (l+sind)’ -(l. sindy 
‘ (-sinOd XI; sin?) 
_ 0+ 280 + +sin 0)- (I-2sin0 + sinO* iO") 
~ {l-sind X14 sind) 


; 1+ 2sin0 +sin’ @ —1+2sin@ —sin’0 


we -sin’G) 
4sinD 
7 [ using sin’ 0 + cos’ 0 = 
_ Asind 
cosO cos0 


4tan@ secO : R.ELS. 
21. sim" @ = sinO— sim cos’ 
Sol, faking R11.S. 
. sind ~ sinD cos’ 0 


sinO[1- cos’O | 
. - (sinU Xsin’0)[ using sin’O + cos’0 =1] 
sin’ = LILS. 
‘ 22. — cos'@— sin*@ = (cos’O— sia’?® 
Sol IIL. 


(cos 0 + sin’ OX cps’ -—sin’D) cos’O +sin’  -- 1 
i} cos O- sin'0 
icos OF osin’?O) - RILS. Proved 


b +eos@ sing 
1 ee as =- 
23. l-cos@ 1 cos@ 


Sok. = Jaking L.[L.S. 
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| ee) 
* 1} cosd 
econ d ml -conlh) Vrs: 
Yu-cost) (1 -cas} 
ial “peosl KE cut) 
Y 4 ost) 
sien # 
I—cos#/ 
von’ [ using sin? Dat cow @ =1| 
1 cos® oh 
3m0 ALS. 


| cost 
ec +1 _wedtt 
24. Nb cec@—! tan@ 


Sol. — bubing 1-LLS. 


‘(sec +i {sec 4D N.T.Step 
Yise20 - ~1y (seed +0) 


O jas 


sec 0 -V : 1 
socO +h [using 1+ tan’ 0 =sec 0 
Jtan?0 

scO+l  RHS. 


——————= — = 


tan 
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f. find the aagte of elevation of the sun if a 6 fevt man 
caus @ 3S fret shadow, 


Salutian: bat iC be the man aml BO be his sige. 
}rom thy Hipure 
mt 
Link 
ni Be 
a 
3A 
an 1.74429 
“ AY) ie a be So 


‘ il sii Caleulsor} 
Bil) ee j' 
' ae © ae ld R< ne 
} 2. 1 free wast oo J8 meter shadow when the angle af 
elevation of the sin is 28°, Find the height of the tree. 
} Nabution: fet ote Be the tree amd ot dcight ae A meter. | 
. Shislaw ol the ace sa Ht dn. 
: Nate. Front the figure 
. # Sue 
; tn? mT .) 

| . &# 

Ps PMs 


- : ijt, taka sg 


~ 
- PRENG DBS g aly Uedesbe ot § 
- yee 


= i 
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3 A 20 feet long iadder is leaning against « wall. The 
bottom of the ladder is 5 feet from the base of the wall. 
Kind the acute angle (angle of elevation) the ladder 
takes with the ground. 


Solution: Let fC be ihe wall and AB = 20 ft be the ladder 


and mBC 5 ft. 
then usg AC 
er ch ft 
5 
20 
Cost) 0,25 Wall 
U Cos '.25 
@ 75.52228° 
(using calculator) 
75.5° Approx 
75” 30" 


vr 
4. The baxe of a reciangte is 25 feet and the height of the 
rectangle ix 13 feet. Find the angle that the diagonal 
of the rectangle makes with the base. 
Solution: fat ABCD be the srectangle tn which 


mab FA it mCR 1S th and & be the anyle that 


drawal AC makes with .18 


Se Se SS SE ESE SS SS SS SSS SSE SS SE SS SS SSE SSS SE SS ES SSE SS SSE ST SSE SE ee ee ee ee 
ee ee ee ee 
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Pais D C 


13 It 
t 25 
lan «0.52 “<< ) 
ec lan '0.52 
27.4744° 
(using calculator) 
l 27.47° 
27° 23° 
| S.A rocket is launched and climbs at a constant angle of 31?” 
j Find the altitude of the rocket after i travels $000 meter, 


Solution: Suppose BA - 5000 m be the distance covered 
by the rocket. 80° angle is made by the rocket with the 


base RC . AC is altitude. 


Now sin80°- = 

} mAB 
mac 

(using calculator) 


mAC --(0.9%48\(5000) 
; 4924 meters 


» 
& 
oll 


Woy in 
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in An aeroplane pilot flying at en altitude of 4J000m 
wishes to make an approach to an airport at an angle 
of 58° with the horizontal. How far from the airport 
will the plane be when the pilot begins to descend? 

Solution: Let A be the point-4000 high when the pik 
decides to descend making an angle of 50° with the 
hoanzontal ime: 


aa 


bet mA xm be the distance of acreplune from the 
wiper inthe horizontal direction. 


4H 
Now tan SO a 
4000 ; 
C) LEDS - Paes {using calculator} 
00 
* 1 [MIR 


3356 4tn 
1 gay wire feappenting wires ris from the atiddic of 
a utility pole te the ground. The wre makes an angie 
nf 282" with the ereund and tench the ground 3 


RRERSSCRRSAS SSSR RSS ERAS SSAA SEARS RRAARPSSERRARERSSERAET TEE 
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4 meters from the hase of the pole. Find the tivight of 
the pole. 


Solution: Lat 1C be the pale. 


om 
AAA 


pole ——> 


—~ 
> 


nniktk —=> 


~ 


4 
4 
4 
4 
4 
4 
4 
4 
é 
¢ 
, 
A: 
4 
, 
? 
y 
; 
y 
4 
4 
, 
é 
¢ 
¢ 
4 


1a ven 


(1) VU the middle af the pole. 
(i) AZB be the guy wire. 


qs) ne 3m. 
iv) om MRC 782" 


tan Th" 


4 Xp - Clasd rege eualyindetiy 7 
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3 x 4.7867 x3 
x 14 360i 
mC 14.3601 


mMC -2x 14.3601 


i.c. mAC 28.7202 m [Mis in middle of AC] 

8. A road is inclined ai an angie §.7°. Suppose ihal we 
drive 2 miles up this road starting from sea level. How 
high ahove sca level are we? 

Sahition: Lat 


(i} AC 2 miles be the road. 
(ti) eight above sea level be - x mile. 
(iii) mZ8AC 5.7 


A R 
: x - 
Now > ‘an 5.7° 
x 
> «9.0992 (using calculator) 
x 2{0.0992} 
0.199 miles, 


9. A telewsien antenna of 8 feet kvight is located on the 
fop a house. From « point on the ground the angle of 
elevation ta the top of the house is 17° and the angle 
of elevation to the top of the antenna is 21.8°. Find 
the height of the hour. 

Selutioa: | ct 


abt om a ee Ld 
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; Ci} mAD =8 fi (height of antenna) 


(iii) =mcDBC= 17° 


. ¥ 
mZABC = 21.8° 
To find mDC = x (say) 


Now mAC =(8 +x) feet. 


=0.3999 (ii) 
= "3057 from (i) 


. - a 
"3057 1m (iy 
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OST(y FR). 3999 
AOSTA, | 2.4456. .3999% 
2,4456- 3009) — 30S7x 
7.4456 0.0942, 
_ 2.4456 
v 0942 
- 25,96 feet. 

0. Front an observation point, the angles of depression of 
two bouts in line with this point are found to 30° and 
45°. Find the distance between the two boats if the 
point of observation is 4000 feet high. 

Solution: |.ct 

(i) #8 and € he the places of boats. 

ii} =. 2 ts point of observation. 

(ii) = mZBAP~ 30° 

(iv) mCP 48° 


fithe, 


It 


letind xO 4 (say) 


i) UKKEGY. igivert} 


Noe ak UB Qaltertiate of an PY 
avak oo EAR 30° ¢altemate of ae f° 18) 
HK 


lo Vdt ta BS 


Lt 
4 


= oe ee eee ee ee ee ee ee ee ee ee eee ee ee ee ee es ee ee ee eee 
ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee eee ee ee ee ee 
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4000 
- 
has vy 4000 £1. tv) 
In ALBA 
tan 30° i 
STIG - ran o (using calculator} from (i) 
(4000 + x) .5776 4000 
4000 x S776 | 5776x 4000 
2310.4: 5776 4000 
STi6x 4000 23104 
1689.6 
1689.6 
* 5776 
7925.2 fect. 

ii. Two ships, which are in tine with the base of a vertical 
cliff, are 120 meters apart. The angles of depression 
from the top of the cliff to the ships are 30° and 45°C, 
as show in the diagram. 

{a} Calculate the distance BC 
th) Calculate the height CD, oh Ge cliff. 


Solution: 
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Sila otha nol 2:8 
Let mBC =xm 
mCD =ym 


mZCBD =mZPDB = 45° 
mZDAC = mZPDA = 30° 
In ALXTR 


: o 
‘ tand$ 
x 
x 
b=) 
In ADAC 
a = 


ia eines 
x+129 9972 


& 
x+ 129 ~ 05772 (put y = x from i) 
x = (x + 120X0.5772) 
x = S772x + 69.264 
x~ .ST7T2x = 69.264 
0.4228x = 69.264 
_ 69.264 
¥=" 4228 


x = 163.822 m 
mCD = 163.822 m as(x= y) 


Thus mBC = mCD = 163.822 m. 

{2 «=©Suppose that we ere Standing on «@ bridge 30 feet 
above a river watching a log (piece of wood) floating 
toward we. If the angle with the horizontal to the front 
of the log is 16.7° and angle with the horizontal io the 
beck of the log is 14°, how long is the tog? 
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wee ger eww n= + ao Qe => 


ae = dig ay 


tag = 
~ bv {~ 
: =a A 3 56 
Solution: Let. 
(i) mAB ym 
(ii) mCA -xm 
mZCAQO 16.7" — (alternate1o ZAOP ~ 16.7%) 
mZCBO 4" (alternaic to ZBOP = 14°) 
from ACAO 
30 
- tan 16.7 
30 
— 3000 
x 
3” 
* 30 
x 100m {i} 
rom 4 C&O 
30 o 
rae Y tan (4 
me. .2493 
xtr 
Qe 0 
¥°¥ 2493 
xt y 120.3369 
100: » 120.4369 
y 120.3369 106 (from i, x °- 100) 
y 20.3369 m 
length of thc ivg 20.3369 m 
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8 (PROJECTION OF A so > 
- OF A TRIANGLE a 
THEOREM ! ay 


& ii) in an obtuse angled triangie, the square on the side 
opposite to the obtuse angle is equal to the sum of the 
Squares on the sides containing the obtuse angle 
together with bvice the rectangle contained by one of 
the sides, and the projection on t of the other. 

Given: ABC is thangle having wr 

an obtusc angle BAC ai A. : 
Drmw CD perpendicular on 
BA produced, So that 4D is 
the projection of AC on BA 
produced. 

Take mBC a, mCA =b, 
mAB «© & mAdD « x and 


mCD --h. 
To prove: (acy « (acy +(48) + 2(mAB YmAD) 
he =O +c + 2x 


Rate Statements 
“dn Zrt ACDA 


MLODA 9° 
WF Go ayy Tem 


_» or ob x +h? fi) | 


{ 
XD in’ 2¢t ACDR, . 
____MLCDB » 90" Given 
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Pilot Super One Mathematics 10 408 
@)- (aD) +} Pythagoras Thoorem 
BD = BA+AD 
or =(xtol +h’ 
Teer e sew 
Hence a? = ¢? Snap + Using (i) and (ii) 


ie, af whl ee’ + der 


© (R} =} +B) 


+2(mABKmAD) 


EXERCISE 8.1 


Qi Gives mAC= Tom, mBC = 2cem, mZC = 120°, 
Compute the length AB and the area of AABC, where 


m CD =m BC Cos (180° C} 
(USE THEOREM 1) 
. B 


=: Aa=lem * 
ev =A + ° + 2ax (Theorem) 
f= (1P +2) + 2(1)@) (i) 


a Now mCD =x, = BC Cos (186-C) 


+ = 2 Cos (180 ~ 120) 
5 =2 Cos 60 
SS 3 
® . =?x— 
‘ 2 
=] 
; Putting value of x in (i) 
CO =P + QP +200) 
=1+4+2 
7 
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CC =7 
c =V7 


Cc = 2.646 om 

Thus mAB =2.464cm. 
BD=h= Voy y 
“Yi =i 


Area of 4 ABC =3xAC x BD 


0.2 If AB is bisected at P and also divided internally or 
externally at Q then prove that: 
(AQ)’ + (BO) = 2/ (APY + PO) | 
Sol. In the figure m AP =m BP =mBC =mCD 
mAD =mAQ 
Because of a being mid point of AB and Q is the point 
of internal division. 
€ 
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Now, ‘In AAPC, PB is projectionof CP 
AC? =AP+PC?+24P PB 
~ AP? + PC’ +2 AP x AP [as AP= PB] 
= AP? + PCO + 2AP" : 
AC? =~3AP*+Pc* . (i) 


in AAQC, QB is projection of CO 

AC? =AQ?+CQ’ +2408 ayy 
an¢ In APQC >. 

po? = PQ? 4+ CO? 4+2POx OB (ii) 

AC? =3AP* + PQ? + CQ? +2P0xO8 from (i), (iii) 
JAP? + PQ™ + CQ? + 2POx OB = + AQ’ + CQ’ +2A40x 08 

3AP? + PQ? = AQ’ + 2AQxOB — 2 POxOB 

2AP? + AP? + 2PQ?- PQ* = AQ + 2QR(AQ — PQ) 

2AP? + 2PQ? ~ AQ’ +PQ?-AP + 20B(AQ-PQ) 


2AP* + 2PQ =AQ? + BQ?- AP + 208 AP 
Thus AQ +BQ | = 2AP* + 2PQ? 
AQ’ + BQ’ = 2f(APY + PQY] 
THEGREM 2 


& if} In any triangle, the square on the side opposite te 
acute angie is equai to sum of the squares on the sides 
containing that ecute angle diminished by twice the 
rectangle contained by one of those sides and the 
projection on it of the other. 

Given: AABC with an acute 

angel CAB at A. 

Take m&C =a,mCA =b, 
mAB=c 

Draw CD1LBA so that AD 

is projection of AC on AB 


~Se Sse 2 eee eB SSB BSB BSB BSB eB SB SB BSB BSB ese Se Sees ese een ese een en een en sense en ene ees 
————S— Se Se eS 
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Also, mAD=x andmCD=h c 
b ua 
AO 8 


a— x —+D 
— - -—> 


To prove: ay) BC) = = (acy + +(4B) -2(mAB fn 4D) 


=BP+e -2ex 
_Preof: 
_. —_. ___Saanments Reasons 
in drt ACDA 
mZCDA = ps 
ras Theorem 
(4c} = (4D) +(CD 
ie, Barre G3] 
{fn = =Zrt ACDB, Gi 
= ven : 
mZCDB = 96" n 
~ j= =) @) From the figure 
we x=(c-x) 
o @ = - fer t+ HG) —— 2 
ae =c-Jexrt+h' Using (i} and f1i} 


Hence a? = b? 4+ of — 2ox 


a &)-€) 


ait iN ~2mABYXm4D) 
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THEOREM 3 


(APOLLONIUS’ THEOREM) 

& ifiti) In any triangle, the sum of the squares on any two 
sides is equal to twice the square on half the third side 
together with twice the square on the median whick 
bisects the third side. 

Given: In a AABC, the median 
AD bisects BC, 
L¢., m BD =mCD 


aaah : 
s FD Cc 
To prove: (BCY +( ACY = 2(BDY + 2(ADY 
Constructions’ Draw AF L BC 


in AADB - 


Since ZADB is acuie at D 
=¢ : (4By’ = (Eby ie (aby Using Theorem 2 
we AmBDXmFD) i 
" Now in AADC since ZADC is obtuse at D 
. . (ACY =(CDY +(ADY +2mCD + mFD | Using Theorem 1 
aN ; (BD) +(ADY +2mBD+mFD (ii) 


Thus (AB) +(AC) =2(BD) +2(AD) | Adding (i) and (i) 
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EXERCISE 8.2 


Q@.i Ina DABC caiculate m BC when m AB = Sem, 
m AC = dem and mZA = 60". 


=G@x — 


mAD <3 isi... 
Now in AABC, mZA = 60" (an acute angic) 
Therefore, a” =¢+b?-2ADxAC (Theorem) 


= (6F + 4F — 20N4) 
= 36+ 16-24 
n x =28 
\) - se a = J28 
~ . A = 529m 


—~Se Se 2 eee SB S828 Se BSB SB SBS SB eSB BSB Be S28 Ses seen se eseen en een en se ee ene eae 
—————S— eS eS ee 
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Q@.2 What are lengths of shortest and largest medians of a 
triangle whose sides are 6cm, Ecm and Icom. 
Sol Let ABC be the triangle in which 4D, BE and CFare 4 


ra ne 
mien ww 
a ag 
SOTA Casa 


Putting value of AB BB = 30 ~ Joma We get. 


(8) + (9F = 2(3)°+ 2ADY 
64 + 81 = 18 + 4AD) 
2AD) =644+81-18 


_2ADY = = 127 
(app = 
(AD) = 63.5 


mAD = 763.5 


= 7.968om (i) 
Now AB’ + BC?= 2(CE)* + 2(BE)’ 
Putting values . 


ih (8y + (67 = {2 } + 2(BEy’ [moe -1ca] 


a 
aN 64 + 36 =2« “+ 2(BE)" 
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100 = =? 2(BEY 
2(BEyY =100- 5 
“BEY = 200 ~&1 

2 
= 19 2595 
2 
2BEY =59.5 
= 29.75 
BE = 429.75 
= §.454¢m, (ii) 


ami = (BCY?+(CAY = 2(CF)' +2(AFY 


Putting values 


(6) + oY yo +) 


joe s\¥ 
36+81 4% = 2G +2%{ 3) 


= 2CFY + 32 


2CFY = 36 + 81-32 
2CFY’ = 85 
(CFF = 2 
(CFY = 42.5 
. CF = /42.5 


From (i), (11), {i21) 
Shortest length = $.45cm 
Longest length = 7.97¢m 


~ mCF =6.519 iii) 
Ah 
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Q.3 ina quadrilateral ABCD, if AB CD, then prove that 
(ACY + (BD) = (ADP + (BC)? + 2ABxCD 
Sol Given: 
¢ 


! 
I 
t 
A M A 73 vk 
()  ABICD 
(ii) Ais joined C 
(iii) Bis joined to D. 
{iv} AB is extended towards B. 
(v) CP LAB extended. 
(vi) DMLAB 
To prove: (ACY + (BD) = (ADY + (BCY + ABxCD 


AABC, <ABC is obtuse. 


AC2=AB?+BC2+2AB<BP @ | Theorem 
SABD /BAD is acute, 

BD’ = AD? + AB’-2ABx AM ii) 

Adding (i), (ii) 


AC’+ BD? =AB?+ BC +AD* + AB*+ 
2AB x BP-2AB x AM 
= AD? + BC? + 2AB*+ 2AB(BP- AM) 
= AD’ + BC” + 2AB[ AB+ BP — AM] 
AC7+ BD? = AD?+BC’+2AB x MP 
= AD? +BC +2ABx CD 
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Da ee, 


0.4 Prove that the sum of the squares of the sides of a 
parallelogram is equal to sum of the squares of its 
diagonals, 

Sol. 

D é 


* é ay 
Given: @® ABCD is a”. 4 
(ii) AC, BD are its diagonats. 
sie alie 
m( AB) +(mBC) +(mCD}¥ +€mDAPY =(mACY +(mBb)? 
Construction: 
Applying Apollonius theorem on AABD 
AB’+AD’ = = 2(0B)?+2(A0y' (i) 
AB?+BC?) = 2(0By'+2(CO)’ (ii) [AABC] 
BC’ +CR = 2COy' +2(OD)}’ (iii) [(ADBC] 
(CbY + DA? = 2(00)? + 2(A0)** iv} [ADAC] 
Adding {i}, (it), {iii), (iv) 
2(ABY’ + 2(BC)* + 2(CDY* + 2(DA)* 


= 4(OBY + 4(CO)’ + 4(DOY’ +4 (AOY 


Seg 
PF] ET 
2 2 2 2 
= (BD)’ + (CA) + (DBy* + (CAy 

2[(AB)* + (BCY + (CD) + (DAY’] = 24C A)? + 20BDY 
Dividing by 2 

m(ABY + (mBCY’ + (mCDY' + (MDA) = (mCAY + (BD? 
Proved . 


—~Se Se Bee ese S22 BSB BS SB SB SB SB BSB BSB Bese Se Ses S2e een se eens en een en seen en ene ees 
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ee 


_MESC ELLANEUUS EXERC ISE — & 


vcams amie « a ane 


=. eee: - 


Q.l ina AABC, mZ4 = 60" Prove that: 
(BC) = (AB) + (ACY —- mABxmAC 
c 


fi) + 


A p  & 
Given: ABC is a triangle in which mZA = 60° 
To prove: (BC) = (AB)’ + (ACY — mABxmAC 
Construction: Draw CD L AB 


Proof: 

Applying projection theorem, where AD is project of 
ACon AB 

{(BCY =(ACY +(ABY -2ABxAD 
Now jer ae Cos 6 

AC 


~F mAD - mac 


we Putting mAD = as in (i), we get 


Sy AC 


(BCY = (AC) +(ABy - -2AB x 
NS (mBC)* = (mAC}’ +(mAB)’ -(mABYmAC) 
+ ‘ 


—~Se Se see ee S228 Se BSB SB Se SB SB BSB BSB Bese S28 Ses seen se een en een en se ee nen eanec = 
—————S— eS eS 
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Proved - 
Q.20 0 ina AABC, ZA = 45", prove that 
(BO) ¢ABY #{AC) - V2 ABx AC 
¢ . 


| 
I 
I 


A PD f> 
Giver: In AABC 
mZA 45° 
foprove: (CY - (ABY +(AC)- V2 ABKAC 
Construction: Draw CD t AB 


Now, applying projection theorcm _ 
(BOY | (ABY + (ACY 2. ABxAD ti) 
and mal Cos 457 ' 
mAc 


mAl> ACES 


v2 


Putting value of AD in (i) 
(BO) (ABE ACY 2ABx 4° 
v2 
(BC) (ABYC Gacy ¥2 ABxAC 
Proved. 
G.3 Ina AABC, caiculate MBC when MAK = Sem, 
MAC = fen, a.ZA = 60° 
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Given: la AABC 


mZA 0" 
mAB Sem, MAC Jory =n 
fa prave: Yo find mBC 
Constrictitu: Draw CD. AB 
Applying projection theorem. 
(Bey (ABY + (AQ) 2ABx AD 


Now, = aed Cas 60° 
mAC nhl 
= 8 7 
mALD -mAG ss 60° 
—_" | 
mAC * -- 
2 
Putting vaiuc of ALD in (i) 
(wey? (ABY + (ACY 2 ABix = 
(ABY + (ACY -ABxAC 
Pulling values of AB, AC, 
(SP U(4F (554) 
, a 25416 20 
mb (BCy 2 
> ie mBC V2] 
aN , 4.472 
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— 


Qf in a AIBC, cakculate MAC when MAB= Sem, 
mC dvl,mZH-. 45° 


A 
vo. : 
i 
f Pog 
4 Jz a. 
feiven, In SABC =, 
mts 45° 
mA Sem 
mic 4/2 
fe preve: Yo find MAC 


Construction: Draw AD LBE* 
Apply:ng projection theorem. 
(ACY {ABT (BCY -2BCxK BD... 
mii 


Now, wt 45° 
mAl3 ~ : 


mB MAB» Cos 45° 
re - ] 

» - /2 

 ® 

_| Puthing value of AB, BC, BDin (i) 
. “= 5 
tACy (SF + (442 2x 4/2x2 
v2 


23-32 4) 17 


a Mn 
a mAC wl 


» a mAC 4.12cm 
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§  faw AIBC, MBC = 2iem, MAC = tem, 
wAK Fitem. 
Measure the length of projection of AC upon BC, 


A 
iPaq. 
A >? © 
———_- 2 ¢— 


iven: in AARC, 
mA ikem. mAt” b?em. 
mBe lon 


AD LBC 
1X" ts preyection 
atbic 
2 
eit e 2d 
2 
ie hoe 48 
a , 7 a 
reer: 24 
amar [7 «7 
24 «10 14 
“ 24 21 ° 3 
ArwaolAABC — f(SKS aS bxS co) 


J24x7x14643 


A 
aN , » 7056 
” 84 sq. cm. ; 
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Base x Alt 
2 
21x AD 


Now Arca al AABC 


AD waded 


Now, In AAD’, mZ D :- 90° 
By Pythagorcan Theorem 
wey acy (ADY 
(i7y (Ry 
289 64 
(ocy 225 
mix’ 225 
15cm. 
Q.6 i AABC, MBC = 2fem, MAC = }7cm, 
mAI} + f0cm. 


Caiculate the projection of AB upon BC. 


pote’ 7. 
B > 7 
he Ye 2 1 Cn —— a 
. 
- Given: In AABC 


mn mAB 10cn. mAC = 17cm. 
rn) . mBC - 2fcm, 
2 0 ene 
1 ADL BC __ 
Required: To find m BB 
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ee, 
a+b+c 
3 nie 
2 
10-417 +21 : 
2 \e 
48 4 js 
2 Loe . 
24.s=«I'? 7 ‘ 
ArcaofAABC ~ ¥24x7xf4x3 ? 4 ty 
47056 = 
re ‘i 
Base x i #, 


Now Area of AABC 


Now, InAABD, © | ' 
mBD @ Joy —ey 2 
2 sa 


ya ' 6cm. 
ohne. In a- AABC, a = i7em, b= 1Scm and c = 8cm, find 


ww : 
aN ~ /p 


: Ap—__- g> 4 ® 
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Given: In AABC 
a 17em 
b i5em 
c #cem 
Required: ‘To find mZA 
Calculation: ao 
5 a+bre ‘. 
2 
17 +4548 : 
2 =" 
40 ea 
2 
20 : 
ArcaalAABC (ss a%s*hys—e) 


YEW 20-17 R20 - 1520-8) 
y20x3%x4% 12 


- 43600 


Meg. ......(i) 
Now, ArcaofAABC > a sha 
Bt 
xCD 50 
2 
| ‘ep mee 
8 
: ; 15cm. 
Since CA lScm = and 
cd t5cm Calculated _ 
~, Therefore, CA coincides CD where as CD 1 AB 
a . ‘Thus, €A is also 1 toAB 


in this way mZA = 90° 
aN “| @8 ba AABC, a = 17cm, b= 18, ¢ = 8cm find mZB. 
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1 V5e - 


A d & 
pe — oe 

Given: in AABC 

g 17 cm 

b licm 

¢ &om 
Calculations: 
aiabte 
- 4* 


Tear. oe 
Ki 
40 


Area of AABC JisXs - ahs —bXs —¢) 
{20420 -17)(20 ~ 1520-8) 
J20x3x5x12 


S 


- Se Om a. (i) 
- New, Area of AABC — = new 
. _ 8«CD 


2 


_ CD = 60 from (i) 


[CD 1 AB] 


CD 60x 2 


for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
{Page 20 of 21) 


Whitten/Composed by: - SHAHZAD JFTIKHAR Contact # 0313-5665666 
Website: www downloadclassnotcs.com, F mail: rapshahzadiftikhar@amail.com 


MATHEMATICS FOR 10" CLASS (UNIT # 8) 


st lll ee ee 
— i — rs se el tl es le st ds Se 


Pili Super One Mathematics 10" 427 
CD Sem 
let m/B 8 
5 
Sint) I: 
17 
R24 
Sin | #824 
fT) (65.9) (Using calculator) 


Q.9 Whether the triangle with des Scm, 7om, 8cm & 
acute, obtuse or right angles. 


Sod. 
A 
? 
4 v . 

We chevk it as a right angled tnangle. 

ict & the hypotenuse. 
‘Vhen (ay TF 1 45F 

fr} 44 + 25 


74 
Which ts not true. itis not a ght angicd triangle. 
fis acule angled toangle, as the figure shows. 
G.it Whether the triangle with sides 8cm, iScm, 17cm is 
acute, obtuse or right angles. 
Sef, Wecheck it anght angled tnangle. 
Let 1? side be the hypotenuse 
By Pythagorean theorem. 


~ C17} (SF ’ Gh 
. 249 225 - 
aN . KY 289 
ei Wheieh ts trae. therctore. the tnangle 1s mpht angled 
[nangle: 
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Basic Concepts of the Circle: 

Circle: A cairche is the ocus af a moving point 2 in # resie 
which ys always cyunelistant from some fixed oie 

In the affixed figure: a. 


Lime segment / is radial sezment, 


PQ i is diameter of the circle, Ctiehe line POUT is 
circainferenes of the wircle. 


In figure (#4) 


{a} AB te chord of the circle. 
(d} Miner and major segments arc shown in it. 


he es, ‘ | 
Ry: Y er A» 


- (x) In figure (iit) 
Major and minor sectors are shown, 
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Pins 
Mealy 
Mapes ~ 
vy) 
THEOREM 1 
9.fi) One and onty one circle can paxs through three non- 
collinear points, 
Given: 
at, Band C are three non collincar points i a planc. 
Ta prove: 


One and only one circle can pasa through three non- 
collincar points 4, # and C, 
Coustraction: ; 


Join A with # and # mung: 


LEB and &C are distinct and non vollinear lines. 
Draw DF | hixcetorto 4A and HK 1 bisector to BC . 


Sa DF and HK are not parallel rather they meoct cach 
other a some point Also join 4. # and C with point 0. 


ee ee 
aw "Proof: ' aces 22 = 
a i Statements } Reaxons | 
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a en eg a 


Every point DF is equidistant; DF 1 bisector ww AB 
from A amd &. (construction) 


in particular msOA =mOB {i} By Locus Thearem 
Similarly every point on FIK 


is equidistant from # and C. TK is 2 bisocus ins 3c 


In particular mOB =mOC (ii) | (construction) 
Now @Q is the only point 


— ee ee. ee, 


—s — | By Locus theorem 
| common to DF and HK 
which is equidistant from 4, # 
j and C. 
i.c., mOA mOR = mOC 
oa am. ob Using (i) art (ii) 


however there is no such othey point except 0. 

hence a circle with centre Gand radius O4 will pass through A, 
Band C. 

Ulumately there is mpd one circle which passes through three 
given points 4, Band C. 


THEOREM 2 


9.f fit} A straight line, drawn from the centre of a circle te 
bisect a chord (which ts not a diameter) is 
perpendicular ta the chord, 

Given: 


M is the mid point of any chord 48 of a circte with 
- centre at 0. 


Ny Where chord AB is not the diameter of the circle. 
~ 
To prove: 
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—-a— ee ee 


————— ew kt a 


OM the chord AR - 

Construction: 
Join 4 and 8 with cenire O. Write 21 and 22 as shown 
in the figure. 


Proof: 
Statements ; hk. Reasons 
, In AQAM (> AOBM * , 


ae — j Radii of the same cirele | 
mOA mOK + t ' 


, mAlt mBM ee | 
task en | Common 
mOM mOM 
AQAM = AOBM 1$.$.8 = $5.5 | 
>  mZbo mz? (ip | 
LewmZbemg? mZAMB 180° ii) Adjacent | 
supplementary angles 
Zl oo Z2 9? " } com ¢9) and (11) 
| 
| oe, OAF 1 AB : 
| 
THEOREM 3 


9. iffti) Perpendicular from the centre of w circle on a chord 


\) bisects it. 
- é 


. Given: . 
| | ¢ 
| 
SS sig.cs 
ww 
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‘AB is the chord of a circle with centre at O so that OM 


Lchord 4B . 
Te prove: 
M is the mid point of chord AR 
ic, mAM = mBM 
Construction: 


Jain 4 and # with centre O. 


Proof: 


in Zrt‘OAM ¢+AQBM 
mn ZOMA-* 2 OMB = 90° 


Given 
Raditi of the same circle 


hyp. OA = hyp. OB . 
Oi = mOM camer 
AQAM = AOBM In ZHA TESS HS 


Hence, mAM = mBM 


=> AM bisects the chord mAB : 


~Se Se 2 eee SB SSB BSB BSB BSB SB SB BSB BSB ese Se Se Ss 2 eee see een en een en seen en ene ee 
——S——S— SSS eS 


Visit www, download classnotes.corm for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
{Page 5 of 19} 


Wnritten/Composed by: - SHAHZAD JFTIKHAR Contact # 0313-5665666 
Website: www, downmoaddassnotes.com , €-mail: raoshshzadifikhar®amall.com 


MATHEMATICS FOR 10™ CLASS (UNIT # 9} 


Pilot Super One Mathematics 10" 433 
Pa sip nln Mik dhe 


_ —_—— -- 


=XERCISE 9.1 


Qi. Prove that, onty the diameters of a citele are the ‘ 
intersecting chords which bisect each other. Ye 


Given: A circle with contre O and having 4B .CD , that pagsem, ¥ 


through the centre of the cirele. 3 a 


A Sermeig MG 


To prove: 


“AB and CD diameters Siseet cach other. 


Proof: a ee eee foe 
Statenurrts —— Reusons | 
Vio i 
AB is diameter thst passes through i 
centre O of three circle. | 
[Oa mOB | | 
Similerly mOC mOD (ii) 
— das (Radi of th: same 
»MlNow OA mOC (iil) cicle) 
a 
ay , rom tii | 
a | 
aN | OA OR OC OD | a 


—~Se Se 2 eee SB S828 Se BSB SB SBS SB eSB BSB BS S28 Ses ese een se eseen en een en sees nen eenen 
—————S— Se Se eS ee 


Visit www, download classnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
{Page 6 of 19} 


Wnitten/Composed by: - SHAHZAD JETIKHAR Contact # 0313-5665666 
Website: www, downoaddassnptes.com , C-mail: raoshahzadiftikhar®amall.com 


MATHEMATICS FOR 10" CLASS (UNIT # 9) 


Pilot Super One Mathematics 10" 434 
ass - 
ic: 48 and CD are intersecting chords which biscct 
gavh other, 
Q.2. Two chords of a circle do not pass through the centre. 


Prove thut they cannot bixect each other. 
Given: 


A circle with centre O, hasAB.CD choeds that 
" Mlvrsect cach ather at point M. 


Ta prove: Re | 


M is not the mid-point of AB ,.CD 


Constenction; A be 
Draw OP 1 CD, 00 1 Am °° 
a" 
F w 
TaN 
iA ™,9 P 


Proaf: 


~~; woe 7 ~ os 
Statements Reasons 


_. —— —~ | Construe 
Qys getitre of the circle OP £ CD gia 


Thus. mCP mB? saci 
e Now point M fies between C and P 


“ :, Therefore M is not mid-point of cD 


| Similarly M is not mid-point of “AB 
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| Hence, AB and CD cannot bisect 
| cach other. 


0.3. If tength of the chord AB = 8cm. Its distance from the 
centre is 3cm, then measure the diameter ef such 
circte. 

Giver: 

O is the contre of a circle. AB is choed of the circle 


that = AR Scm. OM 1 AB that OM 3m. 


? 
A\oe B 
Required: 
‘To find the bength of the diameter of the cade Lc. wo 
find wm AP 
Csastrection: 
Joim A to O and produce it lo mect the cache at P. 
Calculation: 


M is the mid-point of A# (theorem) 
mAM . mBM : 4on. r 
Now, in right angled tiangke OAM by Pythagorcan 


Ny (mAO ¥ ~(mAM ¥'+ (OMY 


-4F + GF 
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-t6+9 


(mAOY 25 ‘ . 
mOA = f25 ibs 


‘Sem. 
Now mAP 2mAO kK 
=2x5~= l0cn. es 
Q.4. Caiculate the iength af a chord which pe) @ 
distance Scm from the centre of a radius 
is Jom. . 


Given: : 

0 is centre of avirele in which 
(i) AB is its chord. 
{ii} «=O LAB 


(iii) mOM -San 
(fv) mOR 99cm (radius) 


‘To find m AB 
XN Catcutation: 


Visit www, download classnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
{Page 9 of 19} 


Wnritten/Composed by: - SHAHZAD JFTIKHAR Contact # 0313-5665666 
Website. www, downloadcdizssnotes. com , E-mail: 


MATHEMATICS FOR 10™ CLASS (UNIT # 9} 


Pilot Super One Mathematics 10" 43? 


AOMB is a right-anyled triangle at M. 
iy Pythagorean theorem. 
(mMB Y= (mOB ¥ -(mOMY 
= (97 - EY 


281-25 ¢ 


(mM ¥ : 56 


mMA - 56 
7 43 cm. 
mAB ~=2%7.48 
- 14.96 an. 


THEOREM 4 


9% Hiv) if two cherds of a circle are congruent then they will 
be equidistant from the centre. 

Given: 
AB and CD are two cqual chords of a circle with 
camtire at O. 


So that OH | AB and OK LCD. 


To prove: mOlt = mOK 
n) Construction: 
Jon O with A and O with C. So that we have 
ZnAOAH and OCK. 
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But w AB = mB CY* (iit) | Given ; 
Hence mAH =mCK (iv) -| Using (i), (ii) & (iii) 
eee error Given Off L AB and 
“ : . | OK LCD 
> hyp Od = hyp OC Radia of the same circle 
t 
he mAli =mCK Already proved in (iv) 
NS | sosnzaoce H.S postulate 
xs Hence mOHt = OK 
“oe 
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oN a 


THEOREM 5 . 


9.1(v) Two chords of a circle which are equidistant from the ¢ 
centre, are congruent. : 
Given: 


AR ani CD are two chords of a circle with centre at.” 
Olt LAB and OK L CD. so that mO# - mOK 


To prove: mAB omCD 


Coastruction: aly =3 
Join A and C with O. So thal we can form ZrtA’ OAH 
and OOK. 


Proof: hk : 
_ Statements ous a Reasons | 
In ZAMOALT > OCK. 
hyp OA hype OC Radi of the same circle. 
: = =< Given 
mt mOK 
ove | AOAH = MOCK H.S Postulate 
i. So mAli mCK (i} 
“ | Bul Ail + mAB (ii) | OH L chord AB (Given) 
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ee, eee |o ae | 
OK Achord CD (Given) 5 


Similachs af CK 5D * Gi), 


Since mii omCK Already proved in (i) 


! | es 


5 mAB $ mop 


EXERCISE 9.2 


i. fw equat cherds of a circle intersect, show that the 
segments of the ene arc equal corresponding ta the 
sepinents of the other. 

(siven: 


A civele with centre O. in which mA4# omCD. AB 
wl ¢ Dlintecsect al point M. 


%, aa 
Yy , 
. «Zs p 
aQ 
ad <€ 
= eyuired: 
a met oa MA 


“ wom MB 


Canstruction? 


WI CD 


—~Se Se 2 eee e222 Se BSB SB SBS SB eSB SB BSS S28 Ses seen sees een een ese en sees nen eanec 
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OP L AB 
Proof: 
: Statements 
| In A'OPM and OOM. 
mOP mOQ 
. mOM mOM (hype). 
= AOPM 2 AOQM 
‘thus mPM mOM (4) 
| now mCO mop 
und mAP a BP 
Since mAB mCD 
{$—mii—-—-—_ 
1. —amdAR smCD 
; z 2 ci 
Thus AP md {ti} 
Adding (1). di) 
imAP - mPM mDO | mOM 
= miM mAM proved 
Now mCD —miD mAB - mA 
Thus. mM mBM Pa 
~~ 


0.3. As shown im the figure, find the distance between two 
parallel chords AB and CD 


Given: 
In the given figure. 


mAB -6cm 


~Se Se es ee eB SB SSB BSB BSF BSB BS SF eSB BSB ese Se Ses seen ese eneenen een en eseee een eee 
——S——S— Se Se eS eS 
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Sets ha eee A rr 
mCi % cm 
mOC Som C 
OM 1 CD, ONL MN rs 


Required: E 
To find in MN \v 
OM LCD \- 


(mind - (mCO ¥ -(mCM FP 
- SP - (4P 


i) = 25-16 
. (mOM ) =9 


mOM — [9 
-. 0 Jem. {i) 
« Similarty in rt. Angled triangle OAN 
aN , (mON Y ~(mOA ¥- Gn AN Y 
aN - ($F - GF 
=25 -9 


(mON ¥ = 16 
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_. Pilot Shaper ne: eaten ars 
mON anf l6- 
= 4m {ii} 


wOM + mON =3+4=7em 
‘Thus distance between AB , CD = 7 cm. 


- 


“MIISCELLANEOUS EXERCISE - 9 


1. Multiple Choice Questions. 
* Four possible answers are given for the following 
qucstions. 
Tick (+) the correct answer. 
{i} in the circular figure, ADB is calted 


8 
A 


{a} an arc (b) asecant 
(c)  achord (d) a diameter 
(ii) tm the circudar figure, ABC is called 


—~S Se Se 2 eee 2 S228 Se BSB SB SBS SB BSB SB BSS S28 Se Ss Seen sees een een ese een seeeeneneanencs 
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{a) an arc (b> asecant 
(c) a chord {4} = a diameter 

fiv) in @ circular figure, twa chords AB and CD are 
equidistant from the centre. They will be 


(a) ~—s_ paratlel 
(c) congruent 
(vy) Radii of a circle are 
(a) all equal (b) = double of the diameter 
(c) alfunequal (d) halfofany chord 
(vi) «= A chord passing throwgh the certtre of a carcte is called 
{a} radius (b} diameter 
(c) circumference (d) secant 
(vii) Right bisector of the chord of a circle eiways passes 
through the 
(a) radius (b> = circumference 
(c) contre {d) diameter 
{viii} The circular region bounded by neo radii and the 
corresponding arc is called 
ja} = circumference of a circle 
(bo) = sector of a circle 
{c} diameter of a circle 
(d@) segment of a circle 


~Se Se 2 eee SB SSB BSB BSB BSB eB SB SF eSB BSB Bese Se Ses seen se eseenen een eneseene oneness 
———S——S— Se Se eS Se ee 
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fix) The distance of any point of the circle to its centre is 
catied 
(a) radius (b} - diameter 
(c} a chord (d} anarc 
{x) Line segment joining any point of the circle to the 
tenire ix called 
(a) circumference (b) diameter 
(c) ractal segment (d) = perimeter 
(a) = Locus of @ point in a plane equidistant from a fixed 
point is called 
(a) _— radius (b) ~—s- circle 
(c} circumference {d) diameter 
(ti) ‘The symbol for a triangle is denoted by 
) (b) =A 
(c} - {dj 8 
(iti) A complete circle is divided into 
(a} dcgrees (bh) [80 degrees 
(c} 270 degrees (d} 360 degrees 
(xiv} Through how many non collinear points, a circle can 


pass? 

(a) onc {b} two 

(c) three (d)" four 
Answers: 


{i} c {ii} a (it) de “{fiv) c fv} @f8 
(vt} .b vi} oc (vii) b fix) a (x} 
(xi) b {xii} b xii) dd {xiv) ic 
Q.2 Differentiate between the following ferms and 
illustrate them by diagrams. 
fi) A circle and a circumference. 
Ans. Circte: 
A circle is the locus of a moving point which ts always 
equidistant from a fixed point called its centre. 
Circumference: 
Boundary traced by the moving point is called 
circumference of the circle. 


~Se Se es eee SB SSB BSB BSB BSB BSB SBS BSB Bese S28 SSF ses seen se een en een en eseene en ene ee 
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(ii) <A chord and the diameter of a circte. 

Ans. Chord: 
A ne sepment joining any two points on the 
circum ference is called chord of the circle. 

Diameter: 
A line segment joming any two points on the 
circumference and passing through its centre is 


diameter of the circle. 
(iii} A chord and an arc fa circle. 
Ans. Chord: 


A line segment joining any two point on the 
circumference is called chord of the circle. 
Are: Part of the circumference is called an arc of the circle. 
(iv) Minor arc and major arc of « circie. 
Ans. Minor arc: 
An arc smaller than half of the circumference is called 
minor arc of the carcle. 
Major are: 
An arc greater than half of the circumference is called 
major arc of the arcie. 
{v} interior and exterior of a circte. 
Ans. Interior of « Circle: 
The areca bounded by the circumference of the circle is 
its intervor. 
Exterior of a Circle; 
The area outside the circumference of the circle ig 
' called exterior of the circle. 
fw) «= A sector and a segment of a circle. 
Ans. Sector: . 
7 A sector of a circle is the plane figure bounded by two 
\. radii and the arc intercepted between them. 
‘ Segment: 
aN A segment is the portion of a circle bounded by an arc 
and a corresponding chord. 
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C TANGENT TO A cincie >> 


Secant: 


A secant ts straight line which cuts the circumference 
of a circle in two distinct points. 

Tungent: 
A tangent to a circle is a straight line which touches 
the circumference of the circle at a single peint, 

40, 1fi) Ifa line is drawn perpendicutar te a radial segment of 
a circle at its outer end point, it ts hangent fo the circle 
at thet point. 


a P ral 8 
Given: 
A earcle with cenue O and Oc is the radial segment 
AB is perpendicular 1oOC at its outer end C. 
To prow: 
AB isu langenl to the circle at C. 
Construction: 
‘lake any point P other than C on AB. Join O with P. 
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Proof: 
Statements "Reasons — 
| trsocr iz 
m ZOCP 90" AB L OC (given) 
and m ZOPC < 90" A cuic angie of ni 
anpted triangic. 
mOP >m@c Greater angle has greater 
sidc opposite to it. 
». Pisa point outside | OC is the eadial segment. 
| the circle. 


’ Similarly, cvery point on 
AB cxcept C lics outside, 
the circle. 
Hence A#interscets the] * 
circle at onc poim C only.- . 
ie, AB is a tangent to 
| the circle at onc point only. | 
THEOREM 2 
10. Hii) The tangent to a circle and the radial segment joining 
the point of contact and the centre are perpendicular 
to cach other. 


ee 
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Aliso a line segment AB is the tangent to the circle at 
point C. 

To prove: _. 
Tangent line 4B and radial segmentOC are 
perpendicular to each other. 

Construction: 


‘Take any point P other than C on the tangent line AB . 
Join O with P so that OP meets the circle at D. 
"Statements Reasans 
Line AB is the tangent to 
the circle at point C. 
Whereas OP cuts the circle | Given and construction 
at 2). 
mOC =mOD {a} _| Radii of the same circle 
But mOD < mOP ii) | Point P is outside the 
circle. 
mOC <mOP Using (i) and (ii) 
So radius OC is shortest 
of ali lines that can be 
dawn from O to the 
tangent tine AB 
Also OC LAB Perpendicular line 
segment 
lence, radial segment OC | OC is the shortest from O 
is perpendicular to the | to the tangent fine 48. 
tangent line AB. 
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THEOREM 3 
16.1 (iii) Two tangents drawn to a circle from a point outside it, are 
equal in length. a 


Given: 
Two tangents PA and PB are drawn from an extemal point 
P to the circle with centre O. 

To prove: 
m?A ~mPB 

Construction: 
Join OC with A, O with B and O with P, so that we form 774" 
OAP and ORP. 


Reaseus 
In rt’ OAP «+» OBP 
m2 OAP =mZOBP=9F | Radii 1 wo the tangents PA 


| —— 
| and PB 
! 


hyp. OP = hyp. OP Common : 
mOd =mO# Radii of the same circle 
. AOAP = SOBP In “id HS=ZHS 
mPA = wPB 
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EXERCISE 190.1 


0.1 Prove that the tangents drawn at the end of a diameter 
in @ given circle must be paraliél and conversely. 


Given: 
(i) A circle with centre QO, has ‘AB as diameter. 
(ii) PAQ is tangent at point 4. 
(iii) BS is tangent at point 8. 


To prove: 
PAQ || RBS 
Proofs 
Statemrats Reasons 
PALAB Tangent , 
. mZe=90" (i) 
BS LAB Tangent 
mZ6=90° (ii) ; 
‘Thus, mZ« = mZ8 From (i), (ii} 
a  t Therefore, PGI RS Alternate angles are equal 


Ul Measurement 
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Conversely: 


Given: 
A circle with centre O, AB is diameter of the circle, 
PQ touches the circle at A and RS touches the circle at 
8, such that PO||RS 
To prove: 
POund RS are tangents. 
Proof: __ 
eA es 
PQ touches the circle at A, 
therefore all the points 4 
on PO lic out side the 
circle. 
Hence OAL PO 
Thus PQ is tangent to the 
circle. 
Similarly RS is tangent to 
the circle. 


~Se Se es eee eB SSB BSB eB SB BSB SB SF BSB BSB Bese Se Ses S2e een se eens en ese en seee een eee 
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Q@.2 = The diameters af two concentric circles are 10cm and 
Sem respectively. Look for the length of any chord of the 
outer circle which touches the inner one. 

A 


Solution: 
Let AH be any chord of the outer circle that touches the 
immer circte. 
Join Oto B and Ow C. 
Now OCB is « nght angled triangte at angle C. 
In BOC triangle. 
re | 
mis ~42 = Scm 
BC => =25 
m 3 72. 
Applyiag Pythagorean Theorem 
(mBCY - (mOB)’ — (mOC) 
maC f(5¥ - (2.5) 


m BC+ [25 - 6.25 


5 Ak m BC =f18.75 
bc 4.33 cm 
. a eae 
| - | Now mA& =-%msC) 
~ 
x = 2(4.33) 
= $8.66 cm 
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3 ABand CDare the common tangents drawn to the 
pair of circles. A and C are the points of tangency of 
I" circle and B and D are points of tangency of 2™ 
circle, then prove that AC’ ||BD 


Given: 
‘wa circles with cenire Af and WN. 
AB and CP their common tangents. 
A is joined with C and & is joined with D, 


To prove: 
Prove that AC || BD 
Construction: 


(i) Join Mwith 4c 
(i Join N with B.D 


* - 


[Statements Reasons 
- MALAB (i) Theorem 
-& | NBLAB fii) - Theorem 
zat ligg Therefore, MA\NB From i, ii 
cvs Also mZ3 = m4]  {iii) Corresponding angles 


e Similarly mZ4 = mZ2 {iv) 
- ° m/3+m24=mZ1+mZ2_ | From {iii) + (iv) 
aN 2s or mZAMC = mZBND 

Now in 4’ AMC, BND 
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included angles ZAMC, 
ZBND are congruent, 
therefore, AY AMC, BND are 
similar. 
‘Fhus, m.ZMCA j.¢, and 
mZNDB are equal. 
lence AC || BB Zz 
THEOREM 4(A) 
l6.ifiv) If two circles touch externally then the distance 


between their centres is eguat to the sum of their radit. 
a 


8 
Given: 
Two circles with centres D and F respectively touch 
each other externally at point C. Sa that CD and CF are 
respectively the radii of the two circles. 
Te prove: 
" (i). Point C lies on the join of centres D and F. 
~ ™ (ii) mDF =mDC +mCF 
Ne ‘ Construction; 
“~ . Draw ACB as a common tangent to the pair of circles at 
C, 


¢ 
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Join C with D and C with F. : 


Sirtemente 
Both circles touch 
externally at C whereas 
CD is radial segment and 
ACS is the common 
tangent. 

mZACD=909° (i) 


Radial segment CD the 
tangent ine A 


Similarly CF is radial 
segment and ACH ts the 
common tangent 

mZACF = 90" {ii) 


Radial segment CF 1 the 


tangent line AB 
Adding (i) and (ii) 


mZACD +.mZACF = 99° 
+ 90° 
mZDCF = 180° (iii) 


Sum of supplementary 
; adjacent angles 
Hence DCF is a straight 
line with point C between 
D and F 


So that mDF = Fer 2 


ee | areas 
EXERCISE 10.2 


0.3 ABand CD are two equal chords in a circle with 
centre O. H and K re respectively the mid points of the 
chords. Prove that HK makes equal angles with AB 
and CD. 


—-Se Se eee ee e228 BSB BSB SB SB SB SB BSB BSB Bese Se Sse es ese een sense en en een en eseese een eee 
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: Given: 
(i) A circle with centre at O. 
Gi) om AB =emCD 
(iii) His joined with X. 
To prove: 
(i) mZAHK = mZCKH 
(ii) mZBHK = mZDKH 


Praof: 
¢ State merets 7 Reasons 
in AffOK 
mOH =mOkK Theorem 
. mZ) =-mZ2 = {) 


Each 90° 
From (i) + (ii) 
Proved 

Each 90° 


Andmé5=m2Z6 (it) 
mZi'méZ5=mZ2+mi6 
Thus, mZ8}4#K — mZOKH 
mZAHO = mZCKO {iii} 
mZ2 mdZl_ (iv) 
mZ4AHO-mZ2=mZCKO—-mZ1_ | From (iii) — (iv) 
 méZAHK = mZCKH Proved 
Q.2 The radius of-a circle is 25cm. AB and CD are nwo 
chords 3.9cm apart. If m AB = L4dem, then measure 
the other chord. 


~Se Se 2 See SB SSB BSB BSB SBS SF eSB BSB ese Se Sees seen see eenen ene eseeneeneneanes 
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=— 
Given: Av 
O is the center of a circle. \ 
(i) mOB =mOC =2.5cm S 


m AB =1.4em 
mEOP =3.9em - 
Required: 
To measureCD. Ny 7 
Censtruction: 5). 
Join O with Band Cy * 
Proof: 


Reasons 
In AOEB (a right anpled A) 
mOB =2.5cm 
m AB + +m AB 414) 
= Jom 
(mOE YF =(mOBY —(mEBY 
ae “ (25) -C7y 
an ~ 6.25 -.49 
(mOEY ~5.76 
mOE =1f3.76 
. ‘ -- 2.dem 
's.| Now mOF = mEF -mOE 
: 3.9-2.4 


Given 


Visit www, download classnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
{Page 22 of 23) 


Wnitten/Composed by: - SHAHZAD JETIKHAR Contact # 0313-5665666 
Website. www, downloadcizgsnotes.com , E-mail: 


MATHEMATICS FOR 10™ CLASS (UNIT # 10} 


Pilot Super One Mathamatics 10” 459 


(mCF ¥° = (MOC  — (mOF y* 


~ (2.5 ~ (1.57 From (i) 


6.25 — 2.25 
(mCF Y= 4 
- mCF ~2 {ii} 
mCD - 2(mCF ) 
if -2x2 


From (ii) 
= 4om ‘ 


Q.3 The radii of two intersecting circles are lOcm, 8cm. If 
the tength of their common chord is 6cm then find the 
distance between the centres. 


Zt 
wf 


fs 


Calculations: 
AB LOC and M is their point of intersoction. 
In AOMA 
mOA 10cm 
mAM = 3cm. asm AB = 6cm 
By Pythagorean Theorem 
ra mOM fim OAY - (m AM ¥" 
a Yaoy - GF 
~ . =f100-9 
x F 


- 954em 
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mCA > Sem 
mAA -3cm 
By Pythagervan Pheorcm 


- far- GP? O~ 
- soa 9 
.F3 R\) 


Thus, mOC + mOM +mMC -¥ 
‘ 9.54+ 7.42 ze = - Geli te ‘ke 
~ 16.96 cm Pn bt 
Distance between the centres - 16, \- 
Q.4 Show that greatest chord is ity diameter. 
¢ 
Given: 


Let @ be the centre of the circte. 
COB is any diameter. 
{at AB be any chord of the circle. 


. To prove: 
4 mCB > m AB 
ae * Caicutations: Be 
~ ame Draw OM LAB 


Sa in right angled triangle OMB. 
‘ By Pythagorean Theorem 


(mOB) =(mOM )* +(mMBY 
This means mOB > m MB 
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2(m OB } > 2(m MB) 
As 2(mOB) is length of the diameter and 2(m MB) is 
length of the chord AB 
Thus, mCB > mAB 
Sitnilarly it can be proved that diameter of a circie is its 
greatest chord. 


THEOREM 4(B) | 

10. 1{v) if two circles touch other internally, then the point of 

contact lies on the straight line through their centres 

and distance Setween their centres is equal to the 
difference of their radii. 


A 


B 
Given: 
Two citcles with centres D and F touch each other 
internally at point C. So that CD and CF are the radii 


of two circles. 
To preve: 
(i) Point C bes on the join of centres D and F 
extended. 
(ii) mDF - mDC- mCF 
Construction: 
Draw ACB as the common tangent to the pair of circles 
° at C. 


~Se Se 2 e2 eSB SB SSB BSB BSB SBS SF BSB BSB ese Se Ses seen eseeneen en een en eseene een eee 
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Statement: 
Both circles touch internally at C 
whereas ACHis the common 
tangent and CDis- the radial 
segment of the first circle. 
mZACD = 90° (i) 


Similarly ACBis the common 

tangem: and CF is the radial 

scyment of the second circle. 

»  mZACK- 90° ii) [ Radial §=—segrnent 
; CFi the tangent 

line AB. 

= mZACD = mZACF =90° | Using (i) and (ii) 

Where ZACD ad ZACF 

coincide each other with point F 

between DandC. = 

Hence mC = mDF + mFC 

(tii) oe _ _ 

ic., MDOC-- mFC =m DF 

or m DF» mDC- mFC 


EXERCISE 10.3 


Q.i = Two circles with radii Scm and 4cm touch each other 
— externaily. Draw enother circle with radius 2.5em 
oY touching the first pair, externally. 
~ «i Solution: 
a 7 Lot A,BC be the circles and their radii be 7;,72,73 
> | | respectively. 
ry = Sem 
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Fy - 4em 
r; = 2.5¢em 


ry try - 5+4=em 
reirs >5+2.5 em 
tp irs = 44+2.5cem 


Steps of construction: 
(i) Draw a line segment PO of 5 + 4 = 9cm long. 
(ii} Take P cedtre and a circle of radius Scm. 
(iil}Take QO as centre and a circic of radius 4cm. 
{iv)'Fake P as centre and draw an arc of radius 5 + 2.5 = 
7.5cm. 


{v) Fake Q as centre and draw an arc of radius 4 + 2.5 = 
6.5cm, this arc intersects the first arc at point 2. 


(vi) Take RX as centre and draw a circle of mdius 2.5cm. this 
circle touches extemally the circles with centre P and 2. 
» 0.2 if the distance between the centres af two circles is the 
ih? - sum or the difference of their radii they will touch 
a) . each other. 
~ Solution: 
Steps of construction: 
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Fig () 
A 
fqn, 


(i) Lat the two circles be with O and C as centres, Let their 
radii be r; and r; Draw the two centres with mOC 
equal lo r; + > apart. These circles touch cach other 
extcmally at point /. 


; Fig fii) 
Feg iti) 
(i) at the two circles be with O and C as centres. Led their 
tadii be vr amd Fr. 


mOC =r, — rz apart and draw the circles. 
These circles touch each other internally at point P. 
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oe 


G3 = The paint of contact of tye circles will be the point 
piney on the fine of centres. 


COP. ge 


Given: 
The point of goniact of circles with centres oe Pis M. 
Tp prove: 
Point of contact M ties on the line feins the centres. 
Comstruct: 
Join M to O and P. me 
Proof: 
Statements Reasons 
OMI is radical scpment and M41 tangent to 
lhe circle with centre OC. 
. OM AMI | 
Ph. CORT 99° ti} 
| mZPAMA- 90° .Gi) | 
' Similarly 
4mZOMA  mZPMA 90°4+.90° 180° | From (i) + 
{ii) 
Taha OMP is a straight line seyment ee 


0) *"Wens. port Y lies on the line of centres uf the cireles. 
* 


* 
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MISCELLANEOUS EXERCISE - 10 


Saammeiitiemceat 


aly pie es Poe 


i. Multiple Choice Questions 
Four possible answers are given for the following 
questions, Tick {<) the correct answer. 

(i) In the adjacent figure of the circle, the linc P7Q ts 
named as 


{a} an are {b> a chord _ — 
{Cc} # langent {J} asecant . Q 
aN 


(ii) tna circle with ceutre O. if OT is the radial segment ‘ 
and ?7Q is the tangent fine, hen 


(a) OP,LPO (b) OFA PO 
(c) OPW PO () OT is right bisector of PO 
. ~ . 
g 
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(ii) In the given diagram find m@A if mOB = 8cm. mOP 
4cm and mOQ = 12cm 


{a} 2em {b) 2.67em 
(c) 2.8¢m (d) 3cm 
8 A o ?, 
} 
€ : 
{iv) In the given diagram find mOX if mOA = 6cm and 
mOY - Scam 
| {a} dem (b} &om 
(c) 9cm {d} 12cm 


* 


« 
abs, fh the adjacent figure find semicircular urea if m = 
3.1416 and OA - 20cm. 


@ (a) 62.83 sqm (b)  314.16sqem 
% (¢}) 436.20 sq cm ' (d} 628.32 sq cm 
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* 


a oO 5 _ 
(vi) In the adjacent figure find hall the perimeter of drole 
with centre O if - 3.1416 and mOA ~ 20cm. oe? 


(a) 31.42 cm (b) 62,832em ~°, ‘ 
{c} 125.65 em {db 188.50cm - 
-_ 
«a » 
A O 2 
{vii) <A line which has two pdéints In common with a circle is 
called. 
(a) sinc of a circig, (b) cosine of circic 
(c) lLangent of a ci (d} secant of a circle 


{viii} A dine whigh=has only onc point in common with a 
circle is called | 
(a) sineof, circle (b) cosine of circle 
(c) lafgemtofa circle {d) sevant ofa circle 

(ix) ‘Pwo tamgenis drawn to a vircle from a point outside it 
mcol...... In length. 


(A half (b)  cqual 
{c) double (d) tnpic 
(xh, > A circle has only one 
» (4) secant (b> chord 
{cu} diameter {d) centre 
to (xi) A tanpent Jine intersects the errcle at 
= {a} three points {b) lwo points 
~\ —| {c} single points - {d) no posnt at all 
(xti} Tangents drawn at the ends of diameter of a circle are 
aN .-. t@ each other. 
(a) parallel (b) non parallel 
(c) collincar {d} perpendicular 
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(xali) Che distance between the centres of lwo vonurucnt 
louching cucles externally 1s 
(a) of vero lenpih {6} the cadius of cach circle 
(c) the diameter of cach cirele 
1d) twice the diameter of cach cirele 

{xiv} In the adjacent cirewar figure with centre O and musi : 
Sem. The length of the chord intercepted at 4com away, 
irom the centre of this circte is , 


44) 40m (b) 6cm j 
ic} 7em (d) Yem i 
a 
A 


, 

{xv} In the adjoining tac there is a circle with contse OQ. Ef 
DC i diameter AB andm ZAOK- 120°. thenmZACD is 
{ay 40” » (b) 30” 

(c} 50° {d) 60° 

: 2 D Cc 


~* 


Ne 


6 
aN 
Answers: 
Qi) oc (Hi) a {iti) Db (iv) a (vy d tw) b 


a 
(vH) d= {viii} (ix) b {x} d (xi) c {xi) a 
(xiii} c¢ (xiv) 


re 


{av) b 
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CC CHORDS AND ARCS > 


fn this anit, students wili learn howto - 0, 


Prove the following theorems along with coroltaries and 
apply them to solve appropriate problems. 

if two ares of a circle (or of congruent ‘cireles) are 
congruent then the corresponding chords are equal. 

if two chords of a circle (or of congruent circles) are 
equal, then their corresponding arcs (minor, major or 
semi-circular) are congruent, 

Equal chords of a circle for of congruent circles) 
subiend equal angles at the centre (at the corresponding 
centres). 

tf the angles subtended by two chords of a circle (or 
igi, >a W GOR the cenire eons centres} 


“NY THEOREM 1! 


If two arcs of a circle (or of congruent circles) are 
compruent then the corresponding chords are equal. 


—~Se Se 2 eee 2 S828 Se BSB SB SBS SB eSB BSB Bese S28 Ses Seen se een en een en sees nen eanec 
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Given: ABCD and A‘B’CD’ are two congruent oircles_+ with 
centres O and O' respectively. So that m ADC = m A’D‘C’‘ 


To prove: 
mAc =A'e 
Construction: 


Join O with A, O with C, O with 4’ and OY with G, 30 
that we can form A’ OAC and O'A'C’. 


cq C1 
ABCD’ with splot O and & 
respectively. 

MADC =m ADC 
mZAQC = mZA'O'C 


Given 
Celttral angles subtended 
by equal arcs of the equal 


circles. 
Now in AMOC R AMO'C 
mOA =mO'A’ Radii of oqua! circles 
mZAOC = mLAOC Already Proved =“ 
mOC =mOC Radii of equal circles, 
tiie ciples S.A.52S,A.S 


7 . 
\\' THEOREM 2 


If two chords of 4 circle (or‘af congruent circtes} are 

RS = equal, then their corresponding are (minor, major or 
semi-circular) are congruent. In equal circles or in the 

») same circie, if two chords are equal, they cut off equal 


we wes, 
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B 


Given: ABCD and A’B’C’'D’ are two congrucnt girties with 
centres O and O’ respectively. So thafmAC = A'C’ 


To prove: 7 
m ADC = m A'D'C nt an, 
Construction: 
Join O with A, O with 6 of with A and CY with C’, 
Proof: 
Statements 
In AADC 
wGd =a Radii of equal circles 
mOC smOoC” Radit of equal circles 
mac =mA'C Given 
S AAO HZ AALOC §.8.8 #5.8.5 
=> MLAOC = mLA'O Cc 
| Hence m ADC = m A'DC Arcs corresponding to 
=, ual central angles. 
a= - THEOREM 3 
hy, Equal chords of a circle {or of congruent circles) subtend 
\ ““ equal ang)es at the centre (at the corresponding centres). 
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Given: ABCD at ABCD’ are two eta cirdes with 


centres OQ and O respectively. So that mAC «AC 
To prave 

ZA M2 LAOS 
Construction: 

Let it possible mZdOU' # mZhO C’ then consider 

LAK = LAO IF 


"FAO &= ZA OD Construction 
AC Ares subtended by equat 
Central angics in 


“ congruent circles 

Aa on AY ii) Using Theorem | 
He -40 Ea (ec 

\ VOuAD Using (it) and (11) 


ig oniy possible, if C 

with J, 

mZ4O CamZAa' OD {iv)- 
LAOC = LA OD (v) 

LAO = LAOS 


Construction 
Using {iv) and (v) 
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THEOREM 4 


Ef the angles subtended by two chords of % citcle (or 
congrucnt circles) at the cenire (corresponding centres) 
are equal, the chords are equal. 


lain 


Given: ABCD and A’B’CD! are two congruent circles with 
centres O and O" rapectivaly. 
So that mZ4AOC amLAO'C 

To prove: 
mAC - mA'C 

Proof: 


Since ABCD and #’CD are 
two congrucnt circles with centres 
O and O respeatively. 

Place the ¢ircle ABCD on the 
cucle APCD’ so that point O 


falls on CO’. {i} 
Also mZAOC mZ4'O'C Given 
ao mOA ~ mOvA’ (ii) | Radié for congruent circles 


Radii for congrucnt circles 


SS [and  mOC mOC (iii) 
Using (i), (ii) and (tii) 


Ka | So point 4 will coincide with 4’ 
~ and point C will coincide with C. 


‘ Vhus, mAC - mAa'C : 
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ef PS gg A 


es -— 8 ee 


EXERCISE ?1.1 


i, in a circle two equal chords AB and CD intersect * 


each other. 
Prove thal mAC ; BD. C 
A 
Solution: In the given figure m AB =<mCD 
To prove: 
mAC =m BD 
Preef: as. 6 pete 
__._ , Statements 
In A* GBD and BCA 
id =mCB Common 
: Now * m4B =mCD Given 
‘taod oma md) (i) | DA is chord, 21, 22 in 
.* the same segement. 
a 


mAB= mCD their 
opposite angles in the 
same segment. 
from (ii) ~ () 


and mZCBD- mZBCA (ii) 


ae 
x mZCBD- m2 .- m2 BCA- mZ1 


—~Se Se 2 eee 2 S88 Se BSB SB SBS SSBB SB Be S28 Se Ss Seen se eseensen een en sees sen eenec 
—————S— Se Se eS 
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+ oe 
I 


; mM/CBA mZBCD 
Naw CB. BA and their inctuded @ 


ZC BA 1s wongrucnt to CH. CD I 
amd their inchkled 2 BCD 


thus ACBD = ABCA | ¢ 
thes AC mBD proved. ; | 


Zz in a circle: prove that the arcs between two poe a hanes 
are equad 


Given: In the given figuec AB CD 


To prove: 
ArcmAC “Are mBD 

Covestrvectinsn? 
Juin A with and 8 with C. 

Praef: 

Statements : oe ; 
In the pure : Reasons 
mt mZl mZ8 (i) (Alt angles) | AB CD: 


y “1 m£2 mZ7 id{Al angles) = | Ga yEH 
“x tmz t m7 (iti) angies in the 


| 
| sume sepment on 87) chord. 
Therion, Z7 m8 (i). Gi) 


es ae ae prs a 
. — - 


Visit pwyyw, download classnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
{Page ? of 12} 


Wnitten/Composed by: - SHAHZAD JETIKHAR Contact # 0313-5665666 
Website: www, downloaddassnptes.com , C-mail: raoshahzadiftikhar®amall.com 


MATHEMATICS FOR 10™ CLASS (UNIT # 11} 


Pitot Super One Mathematics LO" 477 
Pell Dictate ves iia pis mera a 


mZDM mZCM (iv) 
* Similarly mMA mMB (¥) ! 
Thus mDM omMA omCM +mMB_; from Civ) * (v) 


1 


Thus, At#i) = AARC | 
2 mBD maC | 
Ilence AD AC | Prove 


3% Give a geometric proof that @ pair of bisecting chords are 
the diamcters of a circla, - 


Given: tn the figure, lat Ad end CD chords bisect cach other 
point Q, fend : i 


moO , "00 and 
mBG- mQA 


jor mAD = mBC ivi) | 
Nuw in A* ABD and ARC 
| mAB - mAB Common eee a 
| - ml ~ mZ2 from (ii), (ai) 
mAD mBC From (vi) © 


‘Thus, in ACMI 
J 
i 
} 
j 


‘ To prove: 
- AB and CD pass through point 0, centre of the circle. 
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Construction: 


Draw OM LOD. 


mCM = mi 


Thus, M is the mid point of CD 
But @ ig also the mid-point as 
| Supposed tn piven 
| This is possible only when pom Q, M coincide. ‘Thus Of 
‘cannot be druwn perpendicular w CP . point M must lie on 
_ point *O" the centre of the cirele. 


_— a; OS er 


| Thus CD is the diameter of the circle. Similarly it can 
_ { be proved that AB is erseincter of the circle. 
4. if C is point af an arc ACB in a circte with 
centre O. S: that fine OC bisects the chord AB. 
a 
at, ; 


mm 


AN A te aw 8 
° “eee 
N 
ahi fa 
a Given: A circle with cenire O. 
N ACB is an arc and mAC = mCB 


is oined with C that OC cuts AB at Af. 
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To prove: 


mAM = mBM 
Construction: s 
Join 0 with A and B. 


__ Statements 
mAC =m &C 


mil =mZ2 
Now in A’ AOM, BOM 


mOM = mOM 
mZ1=mZ2 
mOA =mOB 
AAOM = ABOM 
Hence _mAM = mBM _ 


MISCELLANEOUS EXERCISE - 11 


i Muttiple Choice.Questions 
Four possifle answers are given for the following 
questions. Tick {”) the correct answer. 

{i} A 4cm long chord subtends a central angte of 60°. The 
radm] scgment of this circle is: 


(a) I (b) 2 
{ch} 3 {id} 4 
(i) = The kength of a chord and the radial segment of a circle 
a: are congruent, the central angle made by the chord will be: 
bh . (a) 30° (b) 45° 
~ bs {c) 60° (¢) 75° 
a’ (iit) = Out of bwo congrucnt arcs of a circle, if one arc makes a 


central angle of 30° then the other are will subtend the 
central angie of: 


—~Se Se 2 eee 2 S22 Se BSB SB SBS SB SBS BSS S28 Se Ss Se een sees eens en ese en sees nen eenen 
—————S— eS eS 
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- wee _—_—_—-=— 


(cy 43° (dt) 60° | 
{tv} An are subtends a central angle of 40° then the 
vorresponding chord will subtend # central anyle of 
4 (a) = 20° (b) 40° 
fc) od” (d) 80° ; 
(v} A pair of chords of @ circle subtending two congruent 
central angles is: 
(2) congrucni (b) incongrucnt 
{c} over lappiny = {d) paralie} 
(vi) If an are of a circle subtends a central angle of 60°, then 
the corresponding chord of the are wil} make the central 


angle of: 

(a) =. 20° {b) 40° . 

tc) 60" @ 3a | 
{vii) ‘fhe semi circumference und the diameter of a circle. | 

both subiend a central anyle of: 

(ap Ky” (b> = tx? 

tc} =. 270° id) 360° 


(viti) ‘The chord length of a circle subtending a central angle 
of 180° is always: 
(a) | _jesathan radial scpment 
(b} = equal to the radial segment 
{c) double of the radia} scpment 
{d) * norte of these 

(ix) ia chord of a circle subtends a central angle of 60°, 
fhen the tength of the chord and the radial segment are: 
fa) congruen (b3 incongrucnt 


{c) purallel id) perpendicular 
(x) The ares opposite to incongruent central angles of a 
circle urc always: ; 
{a) cengrueni (b) incongrucnt 
(x) paraitel {d) perpendicular 
taswers; 


i dy; ti! ¢ [Saye te b lw a_| 
.(i)) ¢ , (vid), b [eviiipyf cf disp] a _f Exp b | 


—-Se Se e2Be ee eB SSB BSB BS SB SSBB SB BSB BSB Bese Se Se Ss Seen seeseen en een en eseeeenenenes = 
——S——S— eS eS 
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SUMMARY 


¥ The boundary traced by a moving point in a circle is 
called its circumference whereas any portion of the 
circumference will be known as an arc of the circle. 

r ‘The straight line joining any twe points of the 
circumference is callod a chord of the circle. 

r Uhe portion of a circle bounded by an arc and # caoed is 
known as the segment ofa circle. 


rd The circular region bounded by an arc of acitcle and ils wg 
Iwo corTespanding radial segments is called a sector of 
“the circle. . 
r A straight linc, drawn from the centre of a circle 


bisecting a chord is perpendicular to the chord and 
conversely perpendicular drawn from the centre of 4 
cirele on a chord, bisects it. 


r {f two arcs of a virdle (or of congruent circles} are 
eongrucnt, then the corresponding chords are cual. 
od If twa chords of a dircle {or of congrucni circles) urc 


qual, then jhgir corresponding arcs (miner, major ur 
somu-circylas) are congrucni. 

¥ t.qual chords of a circle (or of congrucnt circles) 
subtend equa! angles at the centre (at the corresponding 
COMALCR). x 

ra ifthe angles subtended by two chords of a circle (or 
samerucnt circles) at the centre (corresponding centres) 
ary equal, the chords arc equal. 
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[a2 


THEOREM 1! 


The measure of a central angie of a minor are of a circte, is 
double that the angle subtended by the corresponding 


major arc. 
Given: AC x an arc of a circle with centre O. 
Whereas ZAOC is the central angle and ZABC is circum 


angie. 
Te prove; mZAOC 2m ZABC 
Coastructen: Join B with O and produce if to meet the circle 


aD. 
Preef: 
Statements eat Reasons 
As miZi mz} <i) ‘Angles opposite to 
, oqual sides tn AOAB 
aut om? md {7i) | Angics opposite to 
| cqual sides in AOBC 


Now mZ5-  mZi + mz} (iii) | External angle is the 
Similarly 260 mZ2+mZi_ {iv) | sum of _—_ internal 
Again mii m3» mZ3 opposite angles. 


, 
+ ee 


~Se Se 2 eee SB SSB BSB BSB BSB eSB SB eSB Bese Se Ses eseeen ese enseen en een en eseeeneneneenees 
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mis ivy Using (band (iti) 
and omZ60 mZt: med 
; soak eM L-sing to} uid (iv) 
then from figure 
F misim/6 ime 3: ocd Addie (4) and (vi) 
> me AO tm mZ 4) 
Tm 2 ABC 
THEOREM 2 
Any pwo ungles in the same segeient of @ circle are 
equal. 


Given: ZACB and ZADB arc the circum angles in the 
same segment of a circle with centre OL 

To preve: miACK mZADB 

Construction: Join O with A and O with $3. 
So that ZAQB is the central angie. 


Proof: 

Siatements Keasnis 
Standing on the same an AB of a 
ctrek. 


ZAOL is the central angle whurcas - onstruction 
»] itvenh 
ZACB and ZADB are circum angles : By theorem | 
ond «= mZAOB 2mZADB (ii) | Using (i) and (ii) 
9 2mZACB 2mZADB 
limes. MZACB mZADB 


—~Se Se Bee ee S28 BSB BS SB SSBB SB BSB BSB Bese Se Se essen ese enseen en eeneneseeneanenenes 
——S——S— eS eS ee 
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THEOREM 3 
The angle 


* ina semi-circle is a right angle, 

¢ in @ segment greater than a semi circle is less than a 
right anyle, 

° in # segment less than a semi-circle is greater than a 
night anyle, 


QS 


Given: AB is the chord corresponding to an arc ADB 
Whereas ZAOL is a central angle and ZACB is a circum 
anghe of a circle with centre O. 


Te prove: Intig{i} IF sector ZACB is a semi circte then 
mZACB =? Zr 


. In fig (ii) Ef sector “ACB is grcaicr than a semi 
circle than mZACB <1 /rt 


In fig (iii) If sector ACB is less than a semi circle 
then mZACB > 1 Zit 


Proof: 


Statements Reasons 


with venicr O. 
ZACEB is the circum angle 


~Se Se 2 ee eB SB SSB BSB BSB BSB eSB SB SBS ese Se Se Ss seen sees een en een en eseeeeneneanes 
——S——S— SS SS eS 
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Now in fig(]} mZAOB- 180 
; iy | A SAIB KT agTe 


+ mZAOB =2/n 
= mZACB-12n igh oo 
Infig(ll) mZAOB< tK0r “Mg (1) and (ii) 


8 
mACB Le 


mACBZ90 


180 
mACB2— 


mACBZ®N) 


THEO 4 a 


The opposite angles oftuadritare 
. tad i Y P; * 
circle are supplementa Mwcribed in a 


In fig. (1) 


a 
Ta Ct ee 


Given: AVCD is a quadrilateral in a cire) 


Topreves = mZAt+mZC * With conizre 0. 


mZB+m/D 
Construction: Draw OA anc 
— 
‘ Statentents Rease tii 
_- ny 
& . Standing on the same are AL Are Ang: of thie ga 
Ts * central angie. with centre © circle 


Whereas 4B is the circum an 
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me Mathematts 0 m — 


pitot Super ¢ 


+ ; ce ome 


a | 
m2 Wes) | By theorem | 


Are ABC of the circic 
with centre O. 


By theorem f ey 


Adding (3) and (in) 


a 


. are ABC i: 
standing on the safle are gr . 
a central angle: whereas 


eireum angle 


agp: (day 
7 


- 


I ’ 
-mZ2 +74 
» m Br mZd 3 


ou Ts rie tes 


- a 
— a Z2 Zh * 
z 


a*- 


_ 1 gonad contrat angie) 
2 


: ; 
-— {420} * 
io, uc * mZD 3 
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—s— eed 


EXERCISE [2.1 


Q.1 «Prove that in a@ given cyclic quadrilateral, sum of 
opposite angics is twe right angles and conversely. 


Given: A circle with center at O. 
ABCD is a cyclic quadrilateral. 
Te preve: mZB+mZD = 180° 
mZBCD + mZDAB = 180° 
Construction: Join O with A and C 
________ Sautements Reasons 
mZi = 2m/D Gy | Angles 1, 2 arc angles 
m2Z2 = 2m/B (ii) | at the centre and 2D. 
2B are angles in arcs. 
méi +mZ2=2mZD+ 2mZB | Adding (i), {ii) 
or = 2[mzD + mZB) = m2Z1 +mZ2 
= 360° Angies at a point 
mZD+mép = 22 Dividing by 2 
2 Proved 


mZD+mZB = 180° 
Simnilarty mZBED + mZDAB = 180" 


~Se Se 2 Se eSB SB SSB BSB BSB BSB BSB SF BSB SB ese Se Ses seen se eneen en een en se ese een ene 
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Q.2 Show that peratielogram inscribed in a circle will be a 
rectangte. 
>» t 
t & 
Given: ABCD is a parallclogram inscribed in the circle 
with centre O. , 


mAB mDC and ABYDC 

mAD mBC and ADUBC © 
Te prove: ABCD is a rectangle ‘ 
Construction: Soin A with C. 


Proof: ‘ - 
Statements | a Reasons 

In A” ABC and ADC 

mAC mAC reaags 

oe hiyen 

mAR mDC Given 

mC mAD | SS.8.2S.88 
a AARC & DADC 
Thus. = mé4B mZD (i) Opposite angles of 
But w/7B-mZi> E80" (ii) cyclic quadnilatcrat 
bork (4) ant (ii) 


m7 méZD Or 
Saniiarly m/BAD mZSCD ~ 90° 
Hence, AUCDisarcetangle fo 
@.3 408 and COD are two intersecting chords of a circle. 
Show that & AOD and BOC are equiangular 
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4x9 
Given: In a civcle AOBand BOC are two intersecting 
chords al port Q. 
Ta prove: A’ AOD and BOX are equiangular. 7 
Construction: Join A with C and C with B. ». 
Proof: | Rt 
Statements ; Reasais 

ZizZ2 ii) Vertaal oppoasile 
AC is chord and angle 3. 4 are in the antes. 
mili seen, 
Vhercfore. “3 = 24 tii) 
Sow [3 is chord and anple 5, 6 are 
in the same segment, 
Therefore, 75 = 26 {iti} 
Vhu. A AOB and COD sare: From i, ii, iti 
cquiangular. : 


0.4 ADand BC are wwo paratiel chords uf a circle, prove 
that ere AB =are CD) andarc AC =are BD 


a-ha Given: Ina given cine AD i BC 
“ ta preve:” - are AC Zan RD 
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Contraction: Juin A with C and Ho owith D AC and 
Vib intersex? a M. 


Praaf: 
Statements Reasons 
In this figure 
m7! mZk ¢i} ADL BC Alt. angles 
m/2 m/7 (ii) ADEBC Seedracge 
mZ1 mZ7 (iii) _— ™ si 
Vherelore m2 7 mZB oo... Kron {iii} 


Thos. in AAML 

wAM mM (iv) 
Similarly mMC mBM — {v) 
‘Thu.mAM:-mMC mDM:+mBM 


From (iv)! (v} 


or mAC mB {iv) 

Now in AY BCA and BCD Common. 
mBC mBC trom (ii) (iii) 
m7} om? | Frem iv 
mAC. mBD 

Thus ABCD = ABCA | 
AB 2 CUD Proved 

Llence. AB = CD | 


a 
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Fr NTISCELL ANEOUS EXERCISE - 12 


. c—- = eb <" 'S« 


ae et 
——=— 


Q.f  Mattipte Choice Questions. 
Four possible answers are given for the following 
questions. Tick (7) the correct answer. 

Th A circle passes through the vertices of a tight anjlod 
AARC with mAC Jem and mBC dem m2 WP. 
Radius of the circle is: 
{u) L.Sem (b) 7.0¢m {c) 2.Scm (d) 3.5cm 

| (ii) In the adjacent circular figure. contrat and inscribed 

angles stand on the same are AB. then 


| 
| (aj)mZ1l mZ2 {b) mZI 2Zm2 
{ce} mZ2 mZ3 (dj mZ2+ 232ml 
Giiiy Inthe adjacent figwe ifmZ3 75° then find mZ1 and mZ2. 
lol 37.4 758 
(a) 375 315 (b) 375 
te) 75”. a7 (d) 78”, 78° 
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Mae a 
tis} Given that O is the centre of the circle. ‘The angle 

marked x wil] be: 


1 
ta) t? | {b) 25° (c} 50° {d) 75°. 
(¥) Given that O is the centre of the circle the angle marked 
y will be: ! 
6x) 
I 
ta) a (b) ail (c} $0° (<t} 75° 


(vi) In the figure, O is the centre of the circle and ARN is a 
siraghi line. Phe obtuay anglc AOC x is: 


a 


wv 
74M xn (b) 64° (c) 96” {d) 128" 
(sn In the figure, O is the centre of the ciretc. then the angle 


A 18: 


aN . ta) 35“ (b) f:a" {c) 220" (d) 125" 
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( viii} in the figure, O is the centre of the circle then angle x 
i9: 
(a) 15° {b) 36° (c} 45° 
{ix) 


(d) 60° 
tn the figure, O is the centre of the circle then the angle 
K is; 


(a) 1$* (b} 30° (c} 45° (d) 6° 
(x) In the figure, © is the centre of the circle then the angle 
x is: 
(@) 50° (b) 75° {c) 100° 
Answers: 


(d) 125° 


til) fete (v) 
{viii} bo (ix x) 


A) | tc) 
{vi}! 
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: the eentre of a yven circle. 
ae ya passing thrvargh three given nom-collsncur 
Campi seme whan u part of ies circumference piven, 
i) “fi 


by anders the cover 
the centre. 
by acuclc about a given triangk:. | 


circle 1n a given tran 
ese a ina wen 
alee 


nae about ke. 
equilateral tr ial irange ins grey ove ic ene 
iven circ 


austen wm cittle 
ibe det CARBON about a given circle. 
ins given < circle. 


eine ae oe wit dig gen | gdh 
a: p noose m c aad of 
; fn ea dt the are und pt is Ouiside the are. | 


ven pete Ine 2 im Jw +s 
drew fengent to 6g nett hon p ts outside the circle 
aw fergie fo #cle MOCING coh Ot at 


Be dnitel eat} gle! fp lanpent or cxicmal tangents to two 
anc cs and draw pha Ps comunan tangents of 
onal hake ti 
errs tangs m am Pl or external tangents 10 
lana ar 4 Me circles. ui 
tangents to lwo 
draw ee a to ro nou iouching circles and two 
vireics 
trea a ircle whi eo 
’) eh the anms of a given angie. 
1) iwo cpnvergan ines and passes through a given 
mt bet 1 a 
qin) = Three cOnverBINg hincs. 


“~ 
‘™ 
r 
™ 
ho. 
“ 
™ 
“ 
‘ 
“~ 


¥ 
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i Divide an arc of any length 
i) into three equal parts. 
By hit and_irial method. we find point /.Q that 


mAP m PO mOB 


A a 
*f 
- 
(ii) =—s inte four equal parts. 


Construction: 
AQ8 is the given are. 
Steps: Point Vis mid poimt of the arv. 


iii) «= Join Q with A.B a = 

(iii) Find mid-points of 4PU arc and GHB arc. 
Fhe viven arc has been divided at points ? OU # into 
Four wqual parts. 

(iii) = intte six equal parts. 

{i) Divide 4# into 3 equal parts at (. ) points. 


~Se Se es eee SB SSB BSB BSB SB SBS SF BSB BSB ese Se Sees seen ese een en een en seen een eee 
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cry ® 
(ii)  Bisect ares AC ; CD and DB at points E, KF and G 
tespectively. 
Are AB has been divided to six equal parts as: 
AE, EC, CF, FD, DGand GB. 
Zz Practically find the centre of an arc ABC. 
Steps of Construction: 
(i) Draw AB and BC chords of the given arc. 


o—_- — 
(ii) Draw right hisectors Ri'and WY'of AB and BC . 
These right hiseetors intersect each other at O. 


" v 
a 
Result: O is the required centre of the arc. 


3. (i} if [AR } = 3¢m and i BC | += 4com are the lengths 
- - of two chords of an arc, then locate the centre of 
# the arc. 


“ Given: m 4B =3on,mBC =4emare the chord of 4BC’. 
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P a 
a 
a 
B Tr 
@ 
Required: 
To find the centre of AAC. 
Construction: 


t aed — 
ti) Draw PQ) right bisector of AB 


{ii} Draw &7 right bisector of DC 

‘These right bisectors iatersect cach other ai pomt O. 
Result: 

O is the centre of the arc ABC . 


(ii) I AR! 3.5emand(BC|: Scmarcthclengths of 
(wo chatds of an arc, then locate the ecntre of the 
ar. 


Given: ABC is an arc in which mAR - 4 om and measure chord 


— 


a San. 
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Required: 
To locate the centr: of the are ABC. 
Construction: . 1 . 
(i) Draw right bisector DFE of AB 
(ii) Draw right biscctor DE of BC. = 


— >. 
DE and FG intersect at point 2. 


i ° 
Result: \)* 
(is the roquind cemrcofthea: ABC. =, 

4. Far an arc draw two perpendicular bisectors of the 
chords PO and OR of this arc, construct s circle 
through P, 0 and &. 

Construction: 


POR is an are. 


ahd QR are its two chords 


> 3 


(i) “BA is right bisector of PO. 
~ i) ‘CD is right bisector of OR . 


ws BA and CD omerset at pont O. 
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(iii) Take O as centre and draw a circle of radius mOP or 


MOQ orm OR , this passes through P, 2 and &. 

5 Describe a circte of radius Scm passing through points 
A and 8, bcm apart. Aisa find distance from the centre 
fe the line segment AB. 


{i} A, Hare two powss that mAB ~ bem. 
(f} ‘Take 4 and & as centres and drew two arcs of padtius 
$ cm that intersect at point O. 


(mi) “Take O as ocntre and draw a circle of mAB = Scm that 
passes through 4 and &. 
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(mad ¥ = (5 -OF 


nti 16 tem Q, 


& so AF |AB| = dem and [BC | = bear, such that AB is 


te BC, construct a circle through 
points A, B and C. Aise measure its redins. 
Steps of Construct 


(i) Draw AB 4cmbong 
tf) . Take BC LAB at B and cut off mBC = - 6am. 
a.) Draw ST 1 AB and PQ LBC, ‘ST ad PO poim O. 
ee 8 i) Take O as contre aud draw a circle with radius O8 . 
a, This passes throegh A. B.C. O8 is radius of the circle 
aN Now, in right angled triamgle OMB. 
mOB (mA Y + (MB 
Gy ey 
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fora 
13 cm. 


EXERCISE (3.2 


i. Circamscribe a circle about a triangle ABC with sides 


\AB |=6em , |BC|=3em , |C4l=4cm 
Abo moasere #3 circwen radins. 
Seps of Construction 


(i) Draw a tiriangic ABC having 
mAB 6cm 
mB -Jomand 
mCA 4m. 
Gi) Draw TV right bisector of AB 
(iii) Draw SR right bisector of AC . 
‘TV and SR intersect cach other at poini OU. This is the 
centre of the required circle. ° 
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(iv) Take © as contre and draw a circle with radius mQA . 
This circle passes through A, &, €. , 


mOA 33cm. : 

ys inscribe a circle in a triangle ABC with sides 
LAB | = Sem, [ac | = Jom, [CA | =~ Jom. Also measure 
its in-redius. * 

Steps of Construction: 


AL 
{i) Draw a AABC with mA = Son 
mBC 3om 
mCA Am * 
(ii) Drew “AE bisector of angic ZA 
Gil) Draw BR bisector of angle ZB 


—> — 
AL and BR intersect at O. 


{iv} Draw OM 1 AB. 
{v) Take O as centre and draw a circle with OM as radius. 
This circle touches the thi@e sides of the triangle. 


mOM :- 83cm . 
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3. Describe a circle opposite to vertex A to a triangle 


ABC with sides |AB | = bem, |BC) = dem |CA | = 3m. 
Find its radius aiso. 
Steps of Construction: 


(i) 


(i) Extend AB towards B and AC towards C. 
(iii) Draw Bw bisector of <CBD 
(iv) Daw CN bisector of ZBCE. 
BP and GH intersect at point J, 
| Drop IM 1 CE 
(vi) Take J, as centre and drawn the circle with JM as 


radius. . 

This circle touches CB extemaily and AC and AB 
internally. 

m IM = 23 cm. 
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4. Circumscribe a circle about en equilateral triangle 
ABC with cach side of length 4m. 
- 


(i) Draw a triangle ABC with m AB = wBC =mCA +4 cm. 
(ii) Draw ‘PQ right bisector of BC 
(ii) Draw ‘ST’ right bisector of AC 

—> : 

PO and ST intersect at point O- 


(iv) Take Q as contre and draw a circle with radius mOC . 
This circle passes through vertices A, # and C. 


i lnscrite a circle in an equilateral triangle ABC with 
euch side of iength Scam. 
Steps of Construction: 


~Se Se 2 See SB SSB BSB BSF BSB SB SBF BS BSB ese Se Ses seen eseenseenen ene eseene en en eee 
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{i) Draw a AABC with each side = 5cm. 

(ii) Draw Ad’ bisextor of ZA. 

(iii) Draw BF bisector of 2B. 
An and BE inicrsect at pola O. 

(iv) Drop OML AB. 

{vy} Take Qas centre and draw a circle with mOM as radius. 
‘This is msenbed circle to mangle ABC. 

6 Circedimscribe and inscribe with regard to a right angle 


triangle with sides, 3cm, 4om and Scm. 
Steps of Construction: 
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(i) 


{ii} 
(iit) 


{iv} 


Draw a AABC in which mAB=4em 


mAC - 3m : 
m&C ° Sam. oe, 
Draw ‘T7” right bisector of AB . ‘ee 
Draw ‘PP’ right bisector of AC . Q - 


Right bisectors F7? and PP’ imersect af (% 
‘Take O as centre and draw a circle with radius OB . 
This circle passes through vertices A, B and C. This 
citcumscribe circle. 

; — 
Draw bisector of “A as AA’ and bisector of 7B as BE. 
AA’ and BP istersect at O. 
Drop OML AB . 


‘Yake O as centre and draw a circle of radius mOM. 
This ts imscobed circle and touches the sides of the 


Ingle. 
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7. in and about a circle of radius — describe a square. 
Steps of Construction: 


ti) Take any point O. 
{i} = Take O as contre and draw a circle of 4 cm radius. 
(iit) a ala ital ci col tai aes 
{iv} Join 4 to # and D. join C to D and 8. 

ABCD is the required square in the arcle. 
(v)  * Draw 3°C" tamgent to the circle at point 8. 

Draw CD’ tangent to the arcie at point C. 

Draw iA’ tangent to the circle at point D. 

Draw 4’B’ tangent to the circle at point A. 

ACD is the required square about the circle. 
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& fn and about « carcle af radius 35cm dewribe « 


regaiar hexagon. 
Steps of Coustraction: 


{i) Take any pout O. 

(ii) Take O as contre and drew 2 carcle of radius 3.5cm. 
(ii} «= Take any potet 4 on the ciscunference. 

(iv) ‘Fake A as centre and mark a point B on the 


orcumifercece that #¢ AB = mOA , 
Samilarty mark point CD. £. F on the carcumferenacy. 
ABCTIN-® is the required hexagon mi the cacic. 

tv) s Jon O with 4. 2. CD EF. 

(4) 0 Drew tangents io the carcic at pounts 4. 8, C.D. EE, F. 
‘These tangents intersect at pois 1’, 3”, C.D’, EF’. 
a. B.C. OY, EF i the required hexagon about the 

‘7 circle. 
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¥. Se ee nee een re, 


| i) Fakea point Gas contee snd draw a circic of radius 3 cm. 
' (ii) = Fake any point 4 on the circumference. 

(ni) = Starting from A, mark points BC, D, E, F at cqual 
distance on the cacumformec, with the help of the 
length of the radiux. 

(iv) Jom Owith 4, 8. C DLE, F. 

{¥) = Draw tangents to the circle af points 4, 8, C, D, EF. 

angezts intcrsoct al poims #0. R. ST. U. 


PORSTU 1s the roguired hexagon. 


Rexulz: 
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a ek 


EXERCISE 13.3 


f. fn an arc ABC the length of the chard (BC| = 2em. 
Draw a secant [PBC] = Som, where P is the point 
outside the arc. Draw a tangent through point P te the 
arc. 

Steps of Construction: Q 

aN 


P-- 7 


. 


i Draw. an arc ABC’ 
(id) . Take a chord BC -2cm. 
~" {aae) Produce CB towards 3 and take point P that PBC: 
sccm is 8 cm. 
{iv} Find A¢, the mid point of CP. 


| “ {v) - Take M as contre and draw a semi circle. 


tvi) Draw DB LCP which mects the semi circle at point D, 
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(vit) ‘ake ? as centre and draw an arc of radius mPD , this 
arc intersect the given are at 7. 

(viii) Join # to 7 and produce it. 

Resalt: 
PF is the required tangent. 

2 Construct « circle with diameter 8cm. indicate a point 


C, Sems away from its circumference. Draw « tangent 
from point C to the circle without using its centre. 


Steps of Construction: 

{i) Draw a circle of radius : -+ 4em with centre at O. 

(ii) ‘Take a secam AAT such that point C’ is Scm away from 
varcumfergace of the circle. 

(iii) Fiad M. the mid point of AC . 

(iv) Draw a semi-circle of radius [AM | ~ }CA4 | with centre 


at M. 
4v)) =: Draw a perpendicular at point & which meets the semi- 
circle al 22, 
7 (vi) Draw an arc of radius JCD | with contre at C. This arc 
. tuts the given circle al point £. 
rn) t (vil) Join C with E. 
~ 4 
oo RESULT: CEF 1s the required tangent. 
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x Ceastruct « circle ef radinx 2em. Draw two tangents \ 
mating an angie of 64° with cack other. 


Steps of Construction: 4 


(i) ‘lake 2 pow 0. 
{ii} ‘Vake O as contre and draw a circle wath radius 2 cm. 


(iti) Draw AQT’ any diameter. 
(iv) Draw Z40T > 60°. ne 


{v} aime —iad , thal intersect at 7’. 
Result: 


FP and FP are the required tangents 
4. Draw two p&tpendicular tangents to a circle ef radius 
Jom. 


TP 


hy 
ww (} Take a point Q. 


(ii) ‘Vake O as ecmirc and a curcie of radius 3 cm. 
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(iii) Yake AOB any diameter of the circle. 
{iv} Draw mZBOC 90°. 
(¥) Draw fanpents al pont A, C. 


These are CP : 40 
Result: ; 
Fe 45 
AQ. CP are the required tangents that mec¢i at point 1) 
at , 
h Two equal circles are at 8cm apart. Draw two direct 


common tangents of this pair of circles. 


Steps af Construction; 


(i) Draw O00" - 8 gm 
(11) Draw two cireles of cyual size on O and 0’, 


(iii) Draw OA LOO and produce towards O. OA produced 
movcts the circle at C. 


{iv} Deaw O81 OO and produce il towards O'. BO’ 
produced mects the circle at /). 
(x) Join .1 with & and produce i! bath sides. 
(vi) Join € with 2 and produce both sides. 
\ Result; 


—> — 
8 and CD are the common external tangents. 
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6. Draw two equal circles of each radius 2.4cm. ff the 
distance benveen their centres ix 7ca then draw their 
fransverse tangents. 


Steps af Construction: 


(i) Draw MOO’. 7 om. 
Gi} = Draw two eireles of 2.4en radius on O and 0’, 


Gii) Kind M, the mid poim of OO" . 

(8) = Find VW. the nid point of MO. 

iv} Draw acivele with centre at V and of radius NO’ . ‘This 
circly intgssects the cirele at P and P’. 

(vi} Join 2* with Af and produce towards M, it touch the 


second circic at 
aN Join ? with Mf and produce towards M4. 


‘PM produced touches the second circle at OQ. 
. => @- 
‘PO PO arc the required tangents. 
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7. Draw two circles with radii 2.5cm and 3cm, of their 
centres are 65cm apart then draw two direct common 
tangents. 


Steps of Construction: 


(i). Draw OO’ of length 6.5 cm. 
(ii) ‘Vake O as centre and draw a circle with radius 3 cm. 
(iii) ‘Take O" as centre and draw a circle with radius 2.5 cm. 


(iv) Find M, mid-point of OQ’. Take M as centre and draw 
acircle with radius mifO’ . 

(vy) Cut mON = 3 +25 = 5 cm and take O as centre, draw 
the circle with radius mON . This circle intersects the 
circle C’, at point A, A’. 

(vi) Join O with 4, A’ and produce on both sides. OA and 
OA’ produced intersect the larger circle at P and Q2. 


(vii) Draw OF / OP and OO’ /00 
(viiti} Join P with & and O with @. 
Result: 


PP and og are the required tangents. 
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& Draw twe circies with radil 3.5cm and 2em of their 
centres are Geom apart then draw two fransverse 
common tangents. 


Ars. Construction: a 
(i) «= Take a line segment of measure 48 =6em. 
{ti} Draw two circles of radii 3.5 and 2cm with centres al A 
and 13 respectively. : 
(iii) “‘Takjang A 2s contre draw a circle of radius 3.5 + 2 = 5,5 cm. 
{iv} Btsect the line segment AB at point M. a 
{v} = Feke M as centre and draw a circle of radius MA which 
intersects the big circle at points C ang D, 
(vi) Join A with C and D to produce AD and AC. 
Al} and AC meet the inner circle at FE and F. 
{vii} Draw BQU AE and BPI] AF. 
(viti} Join E with Q and produce on both sides. 
Join F with P and produce on both sides. 
Rexuit: :Q and KP are the required tangents. 


~Se Se 2 eS ees SB SSB BSB BSF BSB BSB SBS BSB Bese S28 Se Ss Seen ese eeen en een en eseee en en eee 
—————S— Se Se eS eS 


Visit www, download classnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
{Page 23 of 32) 


Wnitten/Composed by: - SHAHZAD JETIKHAR Contact # 0313-5665666 
Website: www, downloaddassnptes.com , €-mail: raoshahzadiftikhar®amall.com 


MATHEMATICS FOR 10™ CLASS (UNIT # 13} 


Pilot Super One Mathematics 10" 517 
Fetch iss) varie lear ab 


9. Draw two common tangents fo nwo touching circles of 
radii 25cm end 3.5m. 


Steps of Construction: 


(i) Draw a linc segment OO of measure 2.5 + 3.5 = 6.0 cm 
Gi) ‘Take O as centre and draw a circle with radius 
mOM 3.5 em. 


(iii) ‘Take O” as contre and draw 4 circle with radius 2.5 cm. 
‘These circle touch each other at potnt M. 


{iv} Draw oO 100. 
Result: 


-? 
PQ i the required common tangenis. 


Visit wyyw, download classnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
{Page 24 of 32) 


Wnritten/Composed by: - SHAHZAD JFTIKHAR Contact # 0313-5665666 
Website. www, downloadcdizssnotes. com , E-mail: 


MATHEMATICS FOR 10™ CLASS (UNIT # 13} 


Pike Super One Mathematics 10" 518 
a ee 
12 Draw two common tangents to two intersecting circle 


of radii Sem and 40m. 


{i) Take a linc segment A# that mAB =3+4=7 cm. 

(u) = Draw two circles of radii 4em, 3cm with centres at 4, B. | 
(ni) = Taking A as centre draw a circle with radius 4 — 3 = 1 om, 

(iv) Bisect the line segment AB al point M. 


(v) Take M as centre and draw a circle of radius mMB , this 
circle intersects, Circle C, at P, O. 


(vi) Join A with P and Q and produce AP , AQ to mect the 
larger carcle at D, C. 

(vii) Draw BY / AD and BE / AC . 

(vin} Join 2 with 7 and produce both sides. 

{ix) Join C with # and produce both sides. 


-- ee 
1 oe a ets 
= F w CI rf the 
; PA ve oD arms of angles 
he IT. f) 


ww *, Steps of Construction: 
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{i) Draw an angle ABC of 45°. 

(i) Draw BP biscctor of angie ZABC. 

iii} Take any point O on BP : 

(iv}  DropOM LBA . 

(v) ‘Fake © as centre and draw a circle with radius mOA 
This circle touches arm BC at N also. 


ii.fi) baa 
Steps of Construction: 


L den oe 
a ae eh 
NAR 2 


for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
{Page 26 of 32) 


Wnritten/Composed by: - SHAHZAD JFTIKHAR Contact # 0313-5665666 


Website: www downloadcdiagsnotes.com , C-mail: raoshshzadiftikharfiamall.com 


MATHEMATICS FOR 10™ CLASS (UNIT # 13} 


Pitet Super One Mathematics 10 520 
Nm 
(1) Draw an angle 248¢ of 60°. 
(ti) Draw 87 bisecks of angle 2 ABC. 
tui) lake anys pom Oon AP 
(ix) Dopo ia . 
{v) Vake © as centre and draw a circte with radius mOM . 


This.circle touches arm aC at \ also. 


ele atbetetn  t L  e 


MEESC TUT AND OUST AL ed tf) a3 


= rs tee « 


an 


i. Mudtiple Choice Questions. 
hour possihle answers are pen for the following 
yuexlions. lick (%) (he correct answer. 
ul lhe circumference of 8 circle is called 
(iu) chord {b) segment (c) boundary 
A) A Hine intersecting u circle is called 


{a} laneertikb} secant (c} © chord 
ai) = Fhe portion of # ircle between two radii and an arc is 
called 
(ua) tector (b} sepment (¢)} chord 
48) Angde inscribed ina sent-circle is 
: i 1 t 
(ay 0° 5 (hy 5 fc} oF 


limes the radius of the cirele 
Soden | 1 (b) 2 (c} 3 
;  (¥i)  Uhe tangent and radius of a cirele at the point of cantact 
y. are 
<< {a} paralle! 
(b) snot perpendicular 


> 7 {ce} perpendicular 


“\ Phe lengih of the diameter of a cirele is how many 
ry 
r. 


(viib = Circles having three points in common 
(#) over lapping 
{b) collinear 
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tc} snot coincide . 
{viit) If two circles touch cach other, their centres and point 
of contact are 
{a} coincident 
(b} non-colligcar 
(c)  callincar 
{ix} ‘The measure of the external angle of a regular hexagon is 


rt K x 
@m 3 @® | (cc) & 

(x) —s If the incentre and circumcentre of a triangle coiacide, 
the triungle is ‘ 


(a) an Isoscencs 
(b} = aright triangle 
(c) an equilateral 
(xt) The measure of the caternal angle of a regular octagon is 
x 


x Tt 
4 {b)  ¢ (“> 

(xii) ‘langents drawn at the end points of the diameter of a 
vircle are 


ta) parallel (b) perpendicular (c) = Intersecting 
{xiii} The Iengihs of two transvcrsc tangents to a pair of 


circles are 

{a} unequal (b>) equal (c} overlapping 
(xiv) Tlow many tangents van be drawn from a point outside 

the circle’? 

(a) 1 {bp 2 {c) 3 


(xv) IF the distance between the centres of two circles is 
cqual to the sum of their radii, then the circles will 
(a) intcrsect 
tb) dk pod intersect 
ic} touch cach other externally 
(xvi) Lf the two circles touches externally, then the distance 
between their centers 
{a) difference of their radii 
{b) sum of their radii 
{c} product of their radii 
{xvii} Flow many common tangents can be drawn for two 
touching circles? 
(a} 2 (b) 3 (c} 4 
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{avili} tliow many common tangents can be drawn [or two 
disjoint circles? 
(a 2 (e) 3 (c) 4 
Anrwers: 


© T@ [bo] @ Tema Tye 
ay te {vay Ta T (vity Te Tay] 


2 Write short answers of the following questions 


fi} Define and draw the following geometric figures: 
(a} The segment of 2 circle. 


= 
‘The arca contained between a chord and the arc which it | 
cuts off is called a segment of the circle. 
(b> = _ The tangent to a circle. 


A 


ae ? 


langent to the circle with centre O at point /. 
) The sector of a circle. 


S line that touch a circle is called its tangent. APB is 


S 


A eae 
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The area contained between two radii and the arc of the 
vite which they intercept, is called a sector of the 
circle. 
{d) The inscribed circle. 
¢ 


L\ 


* & 
The sides of triangle touch a circle internally, such a 
circle is called inscribed circle of the triangle. 
(e) The circumscribed circle. 
c 


& +d 
: A circle that passes through the vertices of a triangle is 
catled circemmecribed circle of the mangle. 
() = The escribed circle. 


a A & 
A circle that touches two sides of a triangle internally 
» and one side externally is called an escribed circic. 
~, (ii) The length of cach side of a regular octagon is 3cm. 
rn) . Measure ils perimeter. 
serch Solution: Length of side = 3 cm 
‘ Numbcr of sides of an octagon = 8 
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Penmetcr = 3 x 8 
- 24 cm 
(iii) Write down the formula for finding the angle subtended 
by the side if a nsided polygon at the centre of the 


circle. 
360 
Ans. a 
(iv) The length of the side of a regular pentagon is Sem 
_ what is ils perimeter? 
Solution: Length of each side = 5 cm 


Number of sides = 5 
Perimeter = 5x 5 
= 25 cm 
x Fill in the blanks. 
(i) ‘The boundary of a circle is called 
(ti} = The circumference of a circle is called 
(iii) ‘Vhe ine joining the two points of circle j is called 


{iv} The point of intersection of perpendicular bisectors of 
two non-parallel chords of a circle is called the 


(v} Circle having three points in common: will | 
(vi) ‘The distaney of a point inside the circle from its centre 


is than the radius. 

{vii) ‘The distance of a point outside the circle from its centre 
is than the radius. 

{viii} A cirele has only | centre 

(ia) Qne and only one circle can be drawn through three 

points. 

{x} ‘ Angle inscribed in a semi-circle is a angle. 

(xi) ‘If two circles fouch each other, the point of —__ 
andtheir —_ are collinear. 

{xii) Ef two circles touch each other, their point of contact 
and centres arc 

(xiii) From a point outside | the circle _—s_—_— tangents can be 
drawn. 

(xiv) Atangentis _ to the radius of a circle af ita point 
of contact. 
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(xv) The straight linc drawn i to the radius of a circle is 
calledthe __—__—ito the circle. 
(xvi) Two circles can not cut each other al morc than 
points. 
{avii) The 1 bisector of a chord of a circle passes through the 


(xviii} The length of two direct common tangents to two 


cacics are to cach other. 

(xix) ‘The length of two transversc common tangents to ‘two 
earcles are to cach other. 

{ax) If the in-centre and circum-center of a triangle coincide 
the triangle is 


(xxi) Two intersocting circies are not 

(xxii) ‘The centre of an inscribed circle is called 
(xxiii) The centre of a circumscribed circle is called 
{xaiv) ‘Whe radius of an inscribed circle is called __ 
{xxv) ‘The cadius of a circumscribed circle is called 


Answers: __ I Be aes Se he eee ah 
{i} | circumference _ ~ (ai) boundary = 
(iii) chord as, {iv) contre 4 

| (v} | cuincide es 

(vii) grealcr A Lo 
(ix) non-collincer \ 

(xi) | contact, ecmures 2 
(xiii) | WO Reore nd ae, 
Grey (tenet ee ee 

(xvi) = centre hen °c equal eon 2 e 
trix) foqual quilater 4 
(xxi) concentric TW xxii), incentre _ es 

| (anid circumventre f | (xiv) | in-radius | | 
| (xxv) | circum-nedius x * ae, 7 ying. al 
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